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- City of Fort Collins

. , First Response to EPA
City Attorney L  Poudre River Site (#08-HE)
. '  No. 98/_ N
B T
‘ ' ' 1006190
— — Januvary 13, 2004 '
Clz of Fort Collins i
Frank P. Prager, Esq. By Facsimile to (720) 497-2087
Assistant General Counsel Original by Regular Mail

Xcel Energy o
é?lz;?l::l% Mountain Drive PUBL ' C
DOCUMENT

RE:  City of Fort Collins License to Enter Property - Enclosed
Dear Frank:

I've enclosed the signed License to Enler Property per our discussion yesterday. Please note that
there is one change that was written on page | and initialed by the City Manager; as we discussed
this change relates to the need to get City approval before installing iemporary structures on the
City’s property.

John Stokes, the City’s Natural Resources Director, has delegated 10 Margit Hentschel the
authority to approve the installation of specific structures under the License. We envision that
any such approval will be documented by electronic mail or other writing, but don’t require that
requests be made in writing. 1 understand Margit has been in contact with Jennifer McCarter to
discuss the particulars of the structures, if any, that may need to be inslalled during January under
the License.

| am also working on a revised Access Agreement for the ongoing work, and will send that to vou
as soon as | have the revisions ready for your review. | did receive your comments on the Access
Agreement this afternoon, but have not yet had a chance 1o review them.

We appreciate your assistance in completing the License and your work on the other pendiny
issues related ta the Poudre River investigation and removal action. Please let me know if there
are any other issues it would be helptul to discuss.

mcerely,

~

f

Carrie M. Daggett
Senior Assistant City Attorney

Enclosure (original License)
pe: John Stokes, Natural Resources Department Director, City of Fort Collins
Margit Hentschel, Environmental Manager, City of Fort Collins

300 LaPorte Avenue + PO. Box 580 » Fort Collins, CO 80522-0580 + (970) 221-6520 « FAX (970) 221-6327



LICENSE TO ENTER PROPERTY

The City of Fort Collins, Colorado (hereinafter “Licensor™) is the owner of

certain real property in Larimer County, Colorado, legally described as shown on Exhibit
“A", attached hereto and incorporated herein by this reference (hereinafter “Property™),
does hereby grant permission to Public Service Company of Colorado, its employees
and authorized agents and contractors (hereinafter “Licensee’) to enter the Property for
the purpose of initial site preparations and gathering information necessary for the
planning and implementation of proposed environmental investigation, removal and
restoration work to be completed by Licensee under agreement with Licensor and the
U.S. Envircnmental Protection Agency, including the foliowing:

As a condition of granting this License, Licensee acknowledges and agrees that:

Access for survey crews io survey existing property features including, but not limited
to locations of existing and proposed groundwater monitoring wells, borings, and
other environmentat equipment and activities, vegetation, river features, property
corners, culverts, and fence lines;

Access for various utility companies or their representatives to perform utility location
services on behalf of the Licensee;

Access for placement of temporary structures on si{e\‘(n preparation for future (aqqr

activities on the Property; and Yhat have [,,emf,pa:iﬁca“\ apptoved l(].lj
Access for temporary on-site preparations consistent with a work plan or partial work | | renep(’s
plan that has been approved by the Licensor. Nohural Reseurces
Directod for
With the exception of ordinary wear and tear, upon completion of the aclivities ?m_cemen’r
permitted hereunder, any actual physical damage to the Property as a direct result of Dl sife
the activities by or at the direction of the Licensee shall be remedied by the Licensee

to the City's reasonable satisfaction;

All of the proceeding activities and accesses are to be performed at no cost

whatsoever to the Licensor;

Licensee agrees to and shall protect, save harmless, defend and indemnify the

Licensor, and its officers, agents, employees, insurers, successors, and assigns

against and from any and all liability, loss, damage, claims, demands, penalties,

fines, costs and expenses of whatsoever nature, including court costs and counsel

fees, growing out of personal injury to or death of persons whomsoever, or loss or

destruction of or damage to property whalsoever, where such personal injury, death,

loss, destruction or damage arises because of or is caused by the occupalion or use

of the Property by, or the presence thereon of, Licensee, its designated

representatives, and/or their respective contractors, subcontraclors, officers, agents,

employees, servants and/or licensees.

The Licensor expressly disclaims any liability for damage or injuries that may occur

{o property or persons on the Property, except to the extent the same may result

directly from the negligent acts or omissions of Licensor.

This License does not constitute a waiver of any claim that the either parly may have

with regard to contamination of the Property and adjacent properties. This License

does nol constitute an admission by either party of responsibility for any

contamination at the Property and adjacent properties.



+ This License shall be construed and enforced according to the laws of the State of
Colorado, and venue in any proceeding related to the subject matter of this License
shall be in Larimer County, Colorado, or, in any federal action, in Denver, Colorado.

This License shall expire after January 30, 2004, unless extended or superceded
by a written armendment to the License or a new license superceding this License.

IN WITNESS WHEREOF, the parties hereto have caused this License to
be executed the day and year first above written.

THE LICENSOR:

THE CIiITY OF FORT COLLINS,
COLORADQ, a Municipal Corporation

By: 7 : Q-w@fn_é

John F. Fischbach, City Manager

City Clerk

APPROVED AS TO FORM:

Senior Assistant City A

THE LICENSEE:

PUBLIC SERVICE COMPANY OF COLORADO, a Colorado corporation

oy (los il

Name: Olon Plink N
Title: Vite P«-:.Lbrbﬂl‘f’. Euvivoumerta] Sevvices




EXHIBIT A
DESCRIPTION OF THE ACCESS PROPERTY

A tract of land located in the Northwest quarter of Section 12,
Township 7 North, Range 69 West of the Sixth Principal Meridian, a
portion of which is in the City of Fort Collins, Larimer County,
Colorado, portions of which are located in that certain tract of land
described in a Warranty Deed recorded June 27, 1975 in Book 1651 at
Page 0454, and also in that certain tract of land described in a
Warranty Deed recorded July 12, 1990 at Reception No. 920030336 all of
the records of the Clerk and Recorder of the said Larimer County, being
more particularly described as follows;

Considering the west line of the said northwest quarter of Section 12
as bearing South 00 degrees 23 minutes 57 seconds West between a found
3 1/4" brass cap monument, at the northwest corner of the said Section
12 and found 3" brass cap monument at the west quarter corner of the
said Section 12, based upon G.P.S. observation;

Commencing at the said northwest corner of Section 12;

THENCE along the west line of the said northwest guarter, South
00 degrees 23 minutes 57 seconds West for a distance of 1172.15 feet
to the southwesterly extension of the northerly boundary of that
certain tract of land described in a Deed recorded April 23, 1956 in
Book 1016 at Page 0478, records of the said Clerk and Recorder;

THENCE along the said southwesterly extension and along the said
northerly line, North 57 degrees 03 minutes 57 seconds East for a
distance of 897.88 feet to the northerly most corner of the said tract
described in Book 1016 at Page 0478 and to the TRUE POINT OF BEGINNING
of this description;

THENCE leaving the said northerly line, North 47 degrees 34
minutes 50 seconds East for a distance of 163.40 feet to the westerly
most corner of the said tract described in Book 1651 at Page 0454;

THENCE along the northerly line of the said tract described in
Book 1651 at Page 0454, North 57 degrees 03 minutes 57 seconds East for
a distance of 30.06 feet to a line which is 30.00 feet (measured at
right angles) northeasterly of and parallel with the southwesterly llne
of the said tract described in Book 1651 at Page 0454;

THENCE along the said parallel line the following. five (5)
courses and distances, (1)} South 36 degrees 32 minutes 10 seconds East
for a distance of 154.07 feet;

(2)South 19 degrees 42 minutes 10 seconds East for a distance of
281.25 feet;

(3)South 60 degrees 19 minutes 10 seconds East for a distance of
202.36 feet;

(4)South 32 degrees 02 minutes 10 seconds East for a distance of
90.75 feet;

(5)South 70 degrees 57 minutes 10 seconds East for a distance of
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10.99 feet to the east line of the said tract described in Book 1651
at Page 0454;

THENCE leaving the said parallel line, South 18 degrees 39
minutes 08 seconds East for a distance of 223.92 feet to the said
northerly line of the tract described in Book 1016 at Page 0478;

THENCE along the said northerly line the following four (4)
courses and distances, (1) North 8% degrees 26 minutes 03 seconds West
for a distance of 120.75 feet;

{2) North 16 degrees 15 minutes 33 seconds West for a distance of
243.53 feet;

(3) North 68 degrees 15 minutes 33 seconds West for a distance of
275.86 feet;

(4) North 31 degrees 18 minutes 03 seconds West for a distance of
371.84 feet to the point of beginning. Containing 126029 square feet
(2.893 acres) more less.

TOGETHER WITH:

That certain tract of land as described in the gaid Deed recorded April
23, 1959 in Book 1016 at Page 0478 records of the said Clerk and
Recorder.

The above described tracts are subject to all easements and rights of
ways now existing or of record.

I hereby state that the above description was prepared by me and is
true and correct to the best of my professional knowledge, belief and
opinion.

WALLACE C. MUSCOTT COLORADO P.L.S. 17497
P.O. BOX 580 FORT COLLINS, CO 80522
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LICENSE AND ACCESS AGREEMENT

THIS LICENSE AND ACCESS AGREEMENT ("License” or "Access Agreement")
dated wer,. QD ., 2004, is made by and between the City of Fort Collins ("City")
and Pub Servic&u}ompar{y of Colorado d/b/a Xcel Energy, a subsidiary of Xcel Energy Inc.
("PSCo").

WHEREAS, PSCo is investigating and responding to an apparent release of non-aqueous
phase liquid generally consisting of polycyclic aromatic hydrocarbons and volatile organic
compounds that may have originated from a manufactured gas plant facility historically located
on property formerly owned by PSCo or a predecessor and currently owned by Schrader Oil
Company or its affiliates across Willow Street from the City’s Aztlan Center Propenrty in Forl
Collins; and

WHERLEAS, no investigation of the apparent release has identified the source of the
liquids, and

WHEREAS, a former landfill and other property owned énd operated by the City is
located between the release and the manufactured gas plant facility; and

WHEREAS; PSCo has agreed to investigate the release and has voluntarily entered into
an Administrative Order on Consent (“AOC”) with the U.S. Environmental Protection Agency
governing its investigation; and

WHEREAS, the investigation and response activities are sel out in the Non-Aqueous
Phase Source Investigation Work Plan (“Work Plan™) attached hereto as Exhibit A; and

WHEREAS, in order to implement the Work Plan, PSCo requires access to and use of

certain property more particularly described in Exhibit B attached hereto (herein the "Property™);
and

WHEREAS, the City is willing to grant PSCo permission 1o enter upon and use those
portions of the Property in City ownership for the purposes of undertaking actions described in
the Work Plan subject to certain terms and conditions outlined herein.

NOW, THEREFORE, in consideration of the above recitals, and other good and valuable
consideration, the receipt and sufficiency of which is hereby acknowledged, the City does hereby
grant permission to PSCo and its designated representatives to occupy and use the City-owned
portions of the Property for the purposes above indicated upon the following terms and
conditions:

1. Except as otherwise set forth herein, PSCo may exercise the rights under this
License solely for the purpose of: (a) undertaking the actions described in the Work Plan and the
map dated January 19, 2004, attached hereto as Exhibit C; and (b) restoring the Property in



accordance with a restoration plan negotiated in good faith by the Parties. The purpose of the
restoration plan is to restore the Property to a condition reasonably detesmined by the parties to
be substantially as good as or better than its condition prior to PSCo’s activities thereupon,
excluding ordinary wear and tear. PSCo shall be responsible for documenting the condition of
the Property in advance of any impacts or changes caused by PSCo’s activities hereunder,

2. PSCo shall exercise the rights herein granted to it with due care, and all work

. shall be performed in a professional workmanlike manner by qualified personnel. To the extent
practicable, PSCo shall use existing roads and paths for access to work sites. Any equipment
brought onto the Property shall be decontaminated before arrival. The City’s approval of this
Access Agreement is not and shall not be construed as an endorsement of or approval by the City
of the Work Plan. The City shall not, in the exercise of its properly rights, interfere with or ..
impede PSCo’s access to the Property.

3. All actions undertaken at the Property shall be conducled in compliance with all
applicable laws, ordinances, regulations, and orders of governmental authonties. PSCo shall use
its best efforts to conduct the work required by the Work Plan in a manner so as not 10 constitute
a public nuisance or a hazard to the health or safety of the general public. PSCo shall, at its
expense, obtain all penmits, Inspections, surveys, consents, approvals, or other authorizations
(*Permits”) required to be obtained by applicable law, ordinance, regulation, or order in
connection with the actions undertaken at the Property. Notwithstanding the foregoing, PSCo
shall not be required to obtain any Permit if it is exempt from such requirement under the
Comprehensive Environmental Response, Compensation and Liability Act, as amended.-1f, as a
result of PSCo’s and/or its designated representative’s occupancy or use of or activili &5 on the
Property, any law, ordinance, regulation, or order is not-complied with, PSCo shall protect save
harmless, detend, and indemnify the City and its officers, agents, employees, insurers,
successors, and assigns against and from any and all penalties, fines, costs, and expenses,
including court costs and counsel fees imposed upon or incurred by the City or its officers,
agents, employees, insurers, successors, and assigns resulting from such non-compliance. PSCo
shall be solely responsible for obtaining any substitule water required as a result of the work
performed under the AOC. Notwithstanding the foregoing, the City agrees that nothing in this
Access Agreement shall be construed lo alter any waler right owned by any party. The City shall
provide reasonable support and cooperation to PSCo in obtaining any substitute water supply
required hereunder.

4. PSCo shall be responsible for the proper and lawful handling and disposal of all
waste matenals or hazardous substances generated as part of the actions undertaken at the
Property by or behaif of PSCo including, without limitation, any decontamination fluids. To the
extent allowed by applicable law, any manifest or other similar document required for the proper
disposal of these materials shall not implicate or otherwise list the City as a generator of such
materials.

5. PSCo shall pay, and cause its designated representatives, and their respective
coniractors, subcontractors, and agents (o pay, all indebtedness for labor, equipment, matertals,
tools, supplies, and services used in the performance of all actions undertaken at the Property;
and shal! use its best efforts to prevent Circumstances giving rise to any lien or charge that any



parly may attempt to atiach to the Property, or any part thereof, by reason of work, labor,
services, or materials supplied, or claimed to have been supplied, 10 PSCo, its designated
representatives, and/or their respective contractors, subcontractors, and agents, or anyone
claiming under PSCo, its designated representatives and/or their respective contractors,
subcontractors, and agents. PSCo shall take whatever action is reasonable and necessary to
defend against or remove any such liens within thirty (30) days following actual notice of the
filing thereof. PSCo shall reimburse the City for any cosls or damages incurred by the City in
.connection with any such claimed or asserted liens or charges, mncluding reasonable attomeys’
fees. '

6. PSCo shall provide and maintain all insurance required by law and all insurance
which prudent business judgment dictates is necessary to cover the risks associated with PSCo’s
intended use and occupancy of the Property and its obligations hereunder. The insurance shall
be provided and maintained at the sole cost of PSCo, and shall name the City as an additional
insured. PSCo’s indemnification obligations included herein shall not be limited in any way by
the amount or type of insurance that PSCo chooses to provide and maintain. The City accepls
the existing PSCo insurance program, including its setf-insurance component, as fulfilling the
requirements of this paragraph.

7. - PSCashall, at no cost or expense to the City, furnish to the City copies of
analytical results from sampling on the Properly and final reports submitted to EPA with respect
to the actions undertzken at the Property, and copies of all orders, directives and approvals
to/from the Colorado Department of Public Health and Environment (“CDPHE”) and/or EPA
related to the Work Plan and/or actions undertaken by or on behalf of PSCo on the Property or
adjacent property in implementing the Work Plan. Notwithstanding the foregoing, PSCo shall
not be required 10 submit to the City any document or information that qualifies as privileged
information or Confidential Business Information under applicable EPA regulations. Copies of
these documents wili be provided to the City as soon as practicable after the date they become
available. The City shall be entitled to arrange for split samples in connection with any sampling
conducted by PSCo on the Property, provided that the Cily's sampling does not interfere
unreasonably with PSCo’s actions under the AQOC or cause delays that could reasonably prevent
PSCo from meeting the schedule required by the AOC.

8. All costs associated with any of the actions undertaken at the Properly by PSCo,
its designated representatives, and/or their respective contractors, subcontractors, and agents
shall be borne exclusively by PSCo. Additionally, PSCo shall pay its own legal fees and costs.

9. To the extent PSCo uses third parties to perform any of the actions undertaken at
the Property, PSCo shall ensure that such third parsties comply with the relevant terms of this
Access Agreement, and PSCo shall be responsible 1o the City for the actions and omissions of
satd third parties to the same extent PSCo would be responsible if PSCo were conducting the
actions itself. The restrictions and terms of this Access Agreement will apply equally to PSCo
and PSCo’s designated representatives, and their respective contractors, subcontraclors, and
agents, and PSCo will use its best efforts to ensure that said persons are famihiar with the relevant
restrictions and terms of this Access Agreement.



10.  PSCo will provide weekly notices to the City of the expected schedule and plan
for activities to be carried out on the Properly during the following week by contacting the City
Representative, in the manner and at the address provided below, or such other City
Representative as the City may designate by providing written notice to PSCo 1n the manner set -
forth below. To the extent allowed by the AOC and applicable law, PSCo will use best efforts to
consult with the City in advance regarding work performed at the Site and the impact on the
Property. In the event that the scope of work required by the AOC or other order from EPA or
the State of Colorado differs significantly from the scope described in the Work Plan, PSCo will
provide the City with notice of the significant scope change at the earliest practicable date. In
any event PSCo shall, unless precluded by emergency circumstances or exigent circumstances,
contact the City Representative in advance of any alterations of the scope or schedule of work
that directly impact the City’s existing facilities on the Property or require any action on the part
of the City.

1. All tools, equipment, and other property placed vpon the Property by PSCo and/or
its designated representatives shall remain their property and shall be removed within seventy-
two (72) hours of completion of the Work Plan and the restoration plan, if any, except to the
extent and as the parties may subsequently agree in writing. In the event PSCo and/or its
designated representatives shali fail to remove such tools, equipment or other property as
required hereunder, the City shall give PSCo notice that it intends to remove such tools,
equipment and other property, and may do so if PSCo has not recovered the same within twenty-
four (24) hours after notice. PSCo shall reimburse the City for any costs incurred by the City to
remove such tools, equipment and other property.

12.  PSCo shall be responsible for full compliance with, and agrees to fully comply
with, a restoration plan, if any, negotiated hereunder.

[3.  PSCo agrees to and shall protect, save harmless, defend and indemnify the City,
and its officers, agents, employees, insurers, successors, and assigns against and from any and all
liability, loss, damage, claims, demands, penalties, fines, costs and expenses of whatsoever
nature, including court costs and counsel fees, growing out of personal injury to or death of
persons whomsoever, or loss or destruction of or damage to property whatsoever, where such
personal injury, death, loss, destruction or damage arises because of or is caused by the
occupation or use of the Property by, or the presence thereon of, PSCo, its designated
representatives, and/or their respective contractors, subcontractors, officers, agents, employees,
servants and/or licensees, except to the extent such personal injury, death, loss, destruction or
damage is caused by or arises from the City’s negligence or willful misconduct.

14.  The City makes no representation about the condition and/or quality of the soils at
the Property or the underlying ground water. The City further makes no representation as to the
suitability of the Property or any improvements located on the Property for the actions described
in the Work Plan.

15.  The City shall retain reasonable access to the Property during implementation of
the Work Plan and restoration plan, if any. Any City representative desiring access to work areas
must comply with the project Health and Safety Plan (“HASP”). Notwithstanding any other



provision of this Agreement, the City shall release and hold PSCo harmiess from and against any
and all hability ansing from the failure of any City representative to comply with the HASP.

16.  Notices required hereunder shall be in writing and personally delivered or mailed
to the parties at the following addresses:

If to the City of Fort Collins Margit Henischel, Environmental Manager
Natural Resources Department
281 N. College Avenue
P.O. Box 580
Fort Collins, CO 80522-0580

With copies to; Carrie Daggett, Sr. Assistant City Atty
City Attomey’s Office
300 LaPorte Avenue
P.O. Box 580
Fort Collins, CO 80522-0580

If to PSCo: Terry Staley
Manager, Waste and Remediation
Xcel Energy Inc.
4653 Table Mountain Dr.
Golden, CO 80403

With copies to: Frank Prager
Assistant General Counsel
Xcel Energy Inc.
4653 Table Mountain Dr.
Golden, CO 80403

17.  This License is made subject 10 all outstanding leases and other outstanding
superior rights including, but not limited to, rights of way and easements and the right of the City
to renew such leases and other outstanding rights and to extend the term thereof, and is made
without covenant of title or for quiet enjoyment.

18.  lt is understood that PSCo does not acquire title or any other interest in the
Property by means of this Access Agreement, or any renewal or amendment thereof.

19.  This Access Agreement does not constitute a waiver of any claim that the parties
may have with regard to contamination of the Property and adjacent properties. This Access
Agreement also does not constitute an admission by either party of responsibility for any
contamination at the Property and adjacent properties.

20.  The failure of the City to insist upon strict performance of any of the provisions of
this Access Agreement or to exercise any nghts or remedies provided by this Access Agreement,
or its delay in the exercise of any such nghis or remedies, shall not release PSCo from any of its



responsibilities or obligations imposed by law or by this Access Agreement and shall not be
deemed a waiver of any right of the City to insist vpon strict performance of this Access
Agreement.

21.  This Access Agreement shall be construed and enforced according to the laws of
Colorado, and venue in any proceeding related to the subject matter of this Access Agreement
shall be in Larimer County, Colorado, or, in any federal action, in Denver, Colorado.

22.  The provisions of this Access Agreement are severable. The invalidity or
unenforceability of any provision shall in no way affect or impair the validity or enforceability of
the remaining provisions.

23.  This License shall inure 10 the benefit of and be binding upon the parties hereto,
and thewr heirs, successors, and assigns.

24. By executing this License as provided below, PSCo accepts the terms and
conditions hereof and agrees to abide by them. PSCo also represents and warrants that it is
authorized to accept the terms and conditions hereof and that the person signing on behalf of
PSCo is authorized to bind PSCo to the terms and conditions hereof. The City represents and
warrants that it is authorized to enter into this License and the person signing on behalf of the
City is authonzed to bind the City hereto.

25. This Access Agreement sets forth the entire understanding between the City and
PSCo with respect to the City's granting of access to the Property, superseding all negotiations
and all prior discussions, agreements, and understandings of the parties, including the “License
to Enter Property” executed by the City on January 12, 2004, as amended by the letter from John
F. Fischbach to Frank P. Prager and dated January 22, 2004. The parties shall not be bound by
or be liable for any statement or representation of any nature not set forth in this Access
Agreement. This Access Agreement may not be altered or amended, nor any nghts hereunder
waived, except by an instrument executed by the party to be charged with the amendment or
waiver. No right or obligation of, or default by, any party hereto shall be deemed waived by any
other waiver of the same or any other right, obligation, or default, or by any previous or
subsequent forbearance or course of dealing. '

26.  This License shall be effective as of the date first written above and shall extend
1o and include May 1, 2004 unless earlier terminated by mutual agreement of the parties. The
parties acknowledge and agree that all activities, other than restoration work, within the 100-year
floodplain shall be completed, and all obstructions removed from the 100-year floodplain, no
later than April 1, 2004.

27.  Time s of the essence under this Access Agreement.
28.  In addition to the other covenants provided hereunder, the City shall grant access

to the Property 1o EPA and the State of Colorado and their representatives, including contractors,
at all reasonable times for the purpose of conducting any activity related to the AOC.



29. Pursuant to Article X1, Section 10 of the City Charter of the City of Fort Coilins, and
Resolution 2003-119 of the City Council of the City of Fort Collins authonizing this Access
Agreement, the License granted hereunder shall be revocable by the City Council at it$ pleasure.

IN WITNESS WHEREOF, the parties hereto have caused this Access Agreement
to be executed the day and year first above written.

“CITY™

THE CITY OF FORT COLLINS, COLORADQO, a
Municipal Corporation

By: Q—Q q . ZLM

John F. Fischbach, City Manager

TTEST:

City Clerk &

APPROVED AS TO FORM:

(L ATk

Senior Assistant City At

Public Service Company of Colorado

By:
Title:
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29. Pursuant to Article XTI, Section 10 of the City Charter of the City of Fort Collins, and
Resolution 2003-119 of the City Council of the City of Fort Collins authorizing this Access
Agreement, the License granted hereunder shall be revocable by the City Council at its pleasure.

IN WITNESS WHEREQF, the parties hereto have caused this Access Agreement
to be executed the day and year first above written.

“CITY™
THE CITY OF FORT COLLINS, COLORADO, a
Municipal Corporation
By:
John F. Fischbach, City Manager
ATTEST:
City Clerk
APPROVED AS TO FORM:
Senior Assistant City Attorney

Public Service Company of Colorado

i 2.4

By: - o
Title: Vier o dnd —Ermironmistk

% TOTAL PRGE.Q2 Xk



Exhibit “A”

EXHIBIT A
DESCRIPTION OF THE ACCESS PROPERTY

A tract of land located in the Northwest gquarter of Section 12,
Township 7 North, Range €9 West of the Sixth Principal Meridian, a
pertion of which is in the City of Fort Collins, Larimer County,
Colorado, portions of which are located in that certain tract of land
described in a Warranty Deed recorded June 27, 1975 in Book 1651 at
Page 0454, and also in that certain tract of land described in a
Warranty Deed recorded July 12, 1990 at Reception No. 90030336 all of
the records of the Clerk and Recorder of the said Larimer County, being
more particularly described as follows;

Considering the west line of the said northwest quarter of Section 12
as bearing South 00 degrees 23 minutes 57 seconds West between a found
3 1/4" brass cap monument, at the northwest corner of the said Section
12 and found 3" brass cap monument at the west quarter corner of the
said Section 12, based upon G.P.S. observation;

Commencing at the said northwest corner of Section 12;

THENCE along the west line of the said northwest quarter, South
00 degrees 23 minutes 57 seconds West for a distance of 1172.1%5 feet
to the southwesterly extension of the northerly boundary of that
certain tract of land described in a Deed recorded April 23, 1956 in
Book 1016 at Page 0478, records of the said Clerk and Recorder;

THENCE along the said southwesterly extension and along the said
northerly line, North 57 degrees 03 minutes 57 seconds East for a
distance of 897 .88 feet to the northerly most corner of the said tract
described in Book 1016 at Page 0478 and to the TRUE POINT OF BEGINNING
of this description;

THENCE leaving the said northerly line, North 47 degrees 34
minutes 50 seconds East for a distance of 163.40 feet to the westerly
most corner of the said tract described in Book 1651 at Page 0454;

THENCE along the northerly line of the said tract described in
Book 1651 at Page 0454, North 57 degrees 03 minutes 57 seconds East for
a distance of 30.06 feet to a line which is 30.00 feet (measured at
right angles) northeasterly of and parallel with the southwesterly line
of the said tract described in Book 1651 at Page 0454;

THENCE along the said parallel 1line the following five (5)
courses and distances, (1) South 36 degrees 32 minutes 10 seconds East
for a distance of 154.07 feet;

(2)South 19 degrees 42 minutes 10 seconds East for a distance of
281.25 feet;

(3}South 60 degrees 19 minutes 10 seconds East for a distance of
202.36 feet;

(4)South 32 degrees 02 minutes 10 seconds East for a distance of
50.75 feet;

{S)South 70 degrees 57 minutes 10 seconds East for a distance of
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10.99 feet to the east line of the said tract described in Book 1651
at Page 0454;

THENCE leaving the said parallel line, South 18 degrees 39
minutes 08 seconds East for a distance of 223.92 feet to the said
northerly line of the tract described in Bocock 1016 at Page 0478;

THENCE along the said northerly line the following four (4)
courses and distances, (1) North 89 degrees 26 minutes 03 seconds West
for a distance of 120.75% feet;

{2) North 16 degrees 15 minutes. 33 seconds West for a distance of
243.53 feet;

{3) North 68 degrees 15 minutes 33 seconds West for a distance of
275.86 feet;

(4) North 31 degrees 18 minutes 03 seconds West for a distance of
371.84 feet to the point of beginning. Containing 126029 square feet
{2.893 acres) more less.

TOGETHER WITH:

That certain tract of land as described in the said Deed recorded April
23, 1959 in Book 1016 at Page 0478 records of the said Clerk and
Recorder.

The above described tracts are subject to all easements and rights of
ways now existing or of record.

I hereby state that the above description was prepared by me and is
true and correct to the best of my professional knowledge, belief and
opinion.

WALLACE C. MUSCOTT COLORADO P.L.S. 17497
P.O. BOX S80 FORT COLLINS, CO 80522
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A geophysical survey will be conducied using ground-penctrating radar (GPR) 1o beuter define the extent
of the landfill and the configuration of the bedrock surface (Pierre shale). Following analysis of the soil
gas and geophysical data, sirategic soil boring and/or monitoring well locations will be identified.

Hollow stem auger {HSA) borings will be advanced to the depih of the bedrock (Piere shale) surface and
into the bedrock 1o collect soil samples, identify the depth to bedrock, place and sample monitoring wells,
and evaluate contaminant migration within the subsurface. Additionally, passive diffuston bag samplers
will be placed in the riverbank along the border of the site to evaluale any polential contaminani
discharges to the Cache la Poudre River from the Site. Dala obtained from these sampling techniques
may be used to focus other intrusive sampling and characterization efforts as needed {e.g. renching). The
field investigation approach will be used in conjunction with the CSM to limit uncertainty relative Lo

potential pathways for contaminanl migration and the extent of contamination across the Sile.

2.0 CONCEPTUAL SITE MODEL

A CSM (Figure 12) is an important 100l used to identify key lcatures of a sie relative to the site-specific
environmental decisions being that may impact remedial and reuse alternatives. A preliminary CSM is
developed before an investigation is planned and implemented. Existing data, such as geologic,
hydrogeologic, contaminant types, source area charactenistics, and other pertinent information are
carefully reexamined to assure that the data proposed to be collected will be of sufficient qualily and

guantity to meet the project objectives.

A CSM includes the identification of suspecied contaminant sources and types of contaminants present,
potential receplors and exposure points, potential migration pathways, and other project constraints. The
CSM uses existing information on the types of contaminants, pathways, recepiors, and future land uses to
help define areas where further study is needed. The CSM will be continually refined as information is
gathered. Modifications 10 the project approach may be made as more is leared about the site and the

data needs are refined.



23 SUMMARY OF PREVIOUS INVESTIGATIONS

Previous investigalions summarized analytical results for samples collected at the site. Methane gas
surveys were conducted at the landfill for the City of Fort Collins in 1977, and in 1979 by GeoTek, Inc.
and Raymond Vail Associates. The 1977 survey reported methane concentrations ranging from 0.1 10 4.1
percent gas in twenty-one boring locations. The 1979 survey reported methane detections in four out of
twenty-seven boreholes. These detections ranged from five to sixty-two percent of the lower explosive
level (LEL) for methane, which is five to fifieen percent methane gas by volume. The highest levels were
found in the westem portion of the landfill. Perimeter locations near residential, commercial, and

industrial areas did not appear to be accumulating methane gas (WALSH 2061b).

The Colorado Department of Health and the Environment (CDPHE) reported that limited sampling of soil
and groundwaler occurred in 1985 during construction of the United Way Building. Samples were
analyzed for metals and semivolatile orgamic compounds (SVOC) and volatile orgamic compounds {(VOC)
(WALSH 2001b). In 1999 groundwater samples were collected from monitoring wells MW-1, MW-2,
and MW-3. The sample from MW-} contained approximately 3,600 pg/L of naphthalene, 27 pg/L of
benzene, and 1,400 pg/L of xylenc and other hydrocarbons. MW-1 is located on the southern boundary
of the former PVG plant site. In addiion, chromium was also detected in groundwater in monitoring
wells MW-1, MW-2, and MW-3 at concentrations ranging from 1,530 pg/L 10 1,250 pg/l. (WALSH
2001b).

In the late 1990s, an underground portion of the western gas holder used by the PVG Company was
encouniered during planning phase of the Downtown River Cormidor Project (Stewart Environmental
Consullants, Inc. [Stewart] 1996). The underground portion of the gas holder was 10.5 feet deep and
filled with coal tar and coal tar contaminated soil. The contents of this gas holder were removed in 1996
by the City of Fort Collins under the CDPHE Voluntary Cleanup Program. The intact underground
portion of the gas holder was filled with clean soil and lefi in place. Rail lines now pass over the former
location of the gas holder (WALSH 2001b; Stewart 1996). During the 1996 gas holder 1ank removal,
contaminated soil 10 the west, south, and east of the gas holder were removed to depths of three to four
feet below ground surface (bgs). In addition, three test pits were excavated at locations immediately
south and east of the gas holder, Soil containing coal tar and creosote, and green and blue-green stained
soil layers, were observed in these test pits. Coal tar and other organic compounds were also visible in
groundwater encountered in the test pits. Contaminated soil below four feet bgs and groundwater were

not remediated as pant of the gas holder remediation (WALSH 2001b; Stewart 1996).



Schrader Qil, the company that owns property and some of the structures associated with the former PVG
plant (Figure 2), is conducting ongoing monitoring and remediation as part of a Colorado Department of
Labor and Employment {CDLE) Division of Oil and Public Safety (OPS) Corrective Action Plan (CAP).
The CAP resultzd from a 1994 leaking underground storage tank (UST) and a gasoline groundwater
plume documented on the southern portion of the Fort Collins Northside Aztlan Center site and north of

the Schrader facility {Paragon Consulting Group {Paragon] 2002),

In September 2002, a sheen was noticed near the south bank of the Poudre River. The apparent origin of
the sheen was located in line with the axis of the plume of potentially coal tar relaied compounds
identified by previous invesiigations. Several PAHs were detected at low levels in samples of water and
sheen that were collected on September 24, 2002 (Walsh 2003). URS Operating Services (UOS)
collected a sample of the produci from the bottom of the Cache la Poudre River on February 5, 2003. The
product was black/dark brown, viscous, and appeared to have a high surface 1ension while under water.
Analytical results document that the product collected by UOS is chemically consistent with products
associated with the former PVG plant (WALSH 2002b; UOS 2003a). A discussion of product correlation
15 presenled in Section 2.7 and in Attachment 1. Sample results preliminanly indicated the presence of

both chlorinated solvents and pesticides.

In May 2003, EPA directed Tetra Tech to prepare a revised FSP for the Targeted Brownfields Assessment
(TBA) at the Northside Azilan Center Site. The FSP was finalized in July 2003 and described field
activities conducted to; identify chemical characteristics of the oily material wdentified in the Cache La
Poudre River adjacent to the Site, evaluate the nature and extent of contamination at the Site, and identify
pathways for the oily material or other contaminant sources 10 the river. Results of the TBA indicated the
presence of benzene, 1oluene, ethylbenzene, xylene (BTEX), MTBE, and naphthalene conlamination in
the southem part of the site. Tetrachloroethene (PCE) was detected in samples collected predominantly
from monitoring wells along the westem banks of the Cache la Poudre River and in the southeastern part
of the site. Additionally, a product sample was collected from the river and sent for offsite analysis.
Analytical resulis document thal the product is chemically consistent with products associated with a

manufactured gas plant (Tetra Tech 2004).

24 SITE GEOLOGY

The Site lies in the northern front range of Colorado. Previous investigations have identified the Sile as
overlying Post-Piney Creek Alluvium from the upper Holocene underlain by older alluvial gravel

consisting of Broadway Alluvium from the Pinedale Glaciation, Pleistocene. The total thickness of the
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(2001b) documented the potential threat to indoor air from the volatilization of groundwatey plume

constituents 1o indoor air,

Physically impacied sediment in the Cache La Poudre riverbed was observed by the presence of free
product. It js currently unknown how this material has reached the river. The apparent discontinuous
nature of the plume may or may not reflect the presence of a preferred pathway to the river. Small-scale
heterogeneilies or preferred pathways could have gone unnoticed as a resull of monitoring well

completions and fine scale heterogeneities within the alluvium and/or bedrock configuration.

Direct conlact with surface soil is not a potential pathway of concem because of the reported presence of
a soil cover. Direct conlact with surface soil and sediment could be a potential pathway of concern along
the berm between the landfill surface and the river to recreational users, but evaluation of this pathway is

beyond the scope of this SA.

The presence of NAPL, contaminated groundwater, and subsurface soil are considered to be polential

sources of contamination to surface water based on ihe preliminary CSM (Figure 12).

2.7 CONTAMINANTS OF POTENTIAL CONCERN

Previous investigations at the Site idenlified a number of VOCs and SVOCs in groundwater and soil
(Walsh 2001b, 2002a, 2002b). Semi-velatile contaminanis found at elevated levels in the Site soil and
groundwater include: naphthalene, benzo(a)pyrene and other PAHs. Volatile contaminants found a1
elevaied levels in site 501l and groundwater include: BTEX, MTBE, and chlonnated solvents such as

PCE.

In addition to the conlamination found within the groundwater plume boundaries identified so far at the
Site {Figures 5, 6, 7 and 8), product sampie FC-PR-O]I was collected by UOS personnel on February 3,
2003 from the Cache La Poudre riverbed {(Figure 3). The sample was analyzed for oil and grease, VOCs,
SVOCs, pesticides, PCBs, and metals. Detectable levels of VOCs, SVOCs, and some chlorinated
pesticides were detecied in the product sample; however, it does not appear that substantial impacts to the
river for the detected substances have occurred {(Walsh 2003). More infermation concemning the nature
and extent of any release is needed before any potential for risk associated with direct or indirect contact

with the river or associated sedimenis can be evaluated.



The high correlalions between the concentrations of PAH compounds detecied in the riverbed samples
(FC-PR-01 and FC-PS-01) and the former PVG gas plant sample (TP-2, 1).57) snggest that the PAHs
found in all three samples have a commeon origin and/or were generated by a common process. Given the
extremely poor correlations between the concentrations of PAH compounds in the riverbed samples (FC-
PR-01 and FC-PS-01) and the landfill borehole samples (BTH-10 5-15" and H1250) it appears that the
landfill materials have a very different composition from the former PV G gas plant sample. The
correlation plots and a data table completed by Tetra Tech as pant of the TBA are also included in

Altachment |.

3.0 FIELD SAMPLING PLAN STRATEGY

This section describes the sampling strategy and field activities intended to accomplish the objectives
outlined in Section 1.0 of this FSP. Activities will adhere to procedures outlined in the Tetra Tech
Standard Operating Procedures (SOPs) for conducling field operations al hazardous waste sites
(Appendix A). Fieldwork is scheduled for February-Apnl 2004. 1t is esiimated that sampling aclivities

will be completed in 4 mobilizalions:

1) Passive soil gas samplers will be deployed in approximately 5 to 7 days;

2) The soil gas samplers will be retrieved approximately 2 weeks later and a peophysical
survey will be conducted and passive diffusion bag samplers will be installed in the
riverbank

3) The passive diffusion bag samplers will be retrieved approximately 2 weeks after they are
placed and semt (o a laboratory for chemical analysis

4) Afier the soil gas, passive diffusion bag sampler dala, and geophysical survey resulis
have been obtained and reviewed drilling activities and instailalion of groundwater
monitoring wells will commence in a mobilization of approximately 10 1o 14 days,

depending on field conditions and the level of investigation required.
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Based on the resulis obtained from the geophysical survey, soil gas samples, and field observations,
invasive field activilies may also include advancing one or more trenches to the depth of bedrock (Pierre
shaie) to evaluate the presence of potential sources, preferential pathways, and 10 further characterize
subsurface conditions at the Site. I activities associaled with the Non-Aqueous Phase Source
Investigation indicate thal the product source is in or beneath the landfill, additional invasive investigation
activities may be conducted 1o evaluale the extent of the product sousce. The additional invasive

activities may include additional HSA drilling and wrenching to the base of the landfill and into bedrock.

Currently, the Xcel Energy Non-Aqueous Phase Source Investigation is being conducled in and along the
Cache La Poudre River al the Site. As soon as Site conditions allow, passive diffusion bag samplers will
be installed below the depth of saturation in the riverbank, along the Aztlan landfiil border 10 identify

persistent contaminant discharge locations to the nver.

32 FIELD ACTIVITIES

The following section describes field activities designed to meet the project objectives,

324 Underground Utilities Clearance

Prior to initiating field activities, Tetra Tech will procure a licensed subcontractor 10 identify and mark

underground utilities at all locations where intrusive aclivities will be conducted.

322 Soil Gas Sorvey

Initial field sampling activities will include a soil gas survey, using the EMFLUX® passive soil-gas
sampling system, in order to identify potential conlaminant source areas, facilitate the delincation of
groundwater contaminant plumes, provide information on discrete conlaminant pathways, and provide
data on the lateral distribution and types of contaminants present in the vadose zone. This soil gas survey
method will readily detect the presence of VOC contamination and some light end SVOCs in soil and
groundwater. Previously detected volatile compounds associated with presence of product at the site
include: BTEX, substituted benzenes (1,3,5 trimethylbenzene, 1,2 4 rimethylbenzene, and n-
butylbenzene), and total aliphatic hydrocarbons. These compounds may be used 10 identify locations
where the presence of NAPL in the subsurface is likely. Up to 350 of the passive soil-gas sampling
devices will be installed in a 50-foot grid across the entire site. Samplers will also be placed every 25 feet

along transects placed strategically 1o intersect known and likely areas of contamination across portions of
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325 Grab Groundwater Sampling

Grab groundwalter samples will only be collecied where soil borings are advanced without the installation
of a monitoring well and visual observations of product and the sheen test are negative. Groundwater
grab samples will be analyzed for VOCs, SVOCs, TPH-p, and TPH-e as defined in Section 5.0 of this
FSP. Auachment 2 describes criterta for well placement. Sampling locations will be staked and labeled

while awaiting location verification using survey techniques (Section 3.2.12).

326 Monitoring Well Installation

Up to 20 monitoring wells will be installed as part of this SA field effori. The actual locations of boring
and monitoring well installations will be determined using information from the CSM, previously located
areas of contaminaltion, results of the Non-Aqueous Phase Source Investigation, geophysical
investigalion, and the soil gas survey. Monitoring wells will be installed as well pairs or ‘nested’ wells.
One well would be sel wathin the overburden al the bedrock interface and one well would be set into
bedrock to evaluate potential variations in contaminant movement within the separate lithclogic units.
Monitoring well installation procedures are discussed in Section 4.5. Afier installation, the monitoring

wells will be sampled as described in Section 4.6.

After installation, the monitoring wells will be properly developed according to Tetra Tech SOP 021
(Appendix A).

3.2.7 Monitoring Well Sampling

Groundwater samples will be collected from newly installed monitoring wells following procedures

outlined in Tetra Tech SOP 815 (Appendix A). Following well development, groundwater samples will

be collected from the new monitoring wells and analyzed al an off-site laboratory for VOCs, SVOCs,
TPH-e, TPH-p, cations, and anions, as described in Section 5.0.  The monitoring wells will be sampled

as described in Section 4.6.

328 Groundwater Flow Measurements

Teira Tech will measure current water levels in existing monitoring wells at the Site and upgradient of the
Sile as possible and gencrate a contour map of the potentiometric surface for further refinement of the
groundwater flow direction. The groundwater flow direction will be used to support placement of new

monitoring wells and locating groundwaler grab sample Jocations. Afier the conclusion of field activities,
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4.2.13 Optional Trenching

Based on resulis obtained from the geophysical survey, soil gas samples, and field observations; field
aclivities may also inchude advancing one or more trenches to the depth of bedrock (Pierre shale) to
evaluale the presence of potential sources, preferential pathways, and to further characterize subsurface

conditions al the Site.
4.0 FIELD PROCEDURES
4.1 SOIL GAS SAMPLING PROCEDURES

Soil gas samplers will be installed by following operating procedures recommended by the manufacturer
of the soil gas samplers. Surface debris or vegetation will be removed exposing the ground surface. An
electric rotary-hammer fitted with a 0.5 inch by three-foot drill bit will be used to drill an approximately
three foot deep hole. The hole will act as a conduit for soil gas, increasing the sampler’s sensitivity and
allow penetration of the reported one to three foot landfill cap. Using a hamumer and a 0.75-inch metal
stake, the upper three o four inches of the hole will be widened to permit insertion of the soil gas
sampler. If the sampler is 1o be installed in an area covered with asphalt or concrete, the rotary-hammer

will first be used with a one-inch masonry bit to drill a hole to the soils beneath.

The sampiing cartndge will be covered with local soils after it has been inserted into the hole. Where the
samplers are instalied through asphalt or concrete the hole will be covered with mortar. The sampler’s
location, time and date of emplacement, and other relevant information will be recorded. A GPS unit will

be used to record the soil gas sample locations.

And the cnd of the cxposure peniod (approximately two weeks) the samplers will be retrieved and sent to
the laboratory for VOC analysis (target analytes include naphthalene and MTBE). Any holes in concrete
or asphalt will be repaired with like material. During installation and retrieval, periodic ambient air

control samples will be collected as a quality control measure as described in Section 5.0.
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An ulira violet (UV) light box will also be used 10 aid in the visual cbservation of NAPL and the

description of core samples,

In addition to PID/FID and visual inspection, the presence of NAPL in soil cores will be periodically
evaluated using a qualitative water sheen test.  This water sheen test will be conducted for portions of the

core where visual inspection does not indicate the presence of NAPL.

The water sheen test will be performed by placing soil in a small plastic bag filled with distilled water,

shaking the bag and observing the water’s surface for signs of sheen. Sheen will be classified as follows:

* No Sheen (NS) — No visible sheen on waler surface

» Shight Sheen {SS5) — Light colorless {ilm; spotty to globular; spread is irregular, not rapid; areas of
no sheen on water surface remain; film dissipates rapidiy

¢ Moderate Sheen (MS)} — Light to heavy film; may have some color or iridescence; globular to
stringy; spread is irregular 1o flowing; few remaining areas of no sheen on water surface.

» Heavy Sheen (HS) ~ Heavy colorful film with iridescence; stringy in appearance; spread is rapid;
sheen flows of the sample; most of water surface may be covered with sheen

To characterize the vertical extent of contamination where pooled NAPL is encountered at the bedrock
surface, the 4.25-inch auger flights will be pulled from the boring and larger diameter auger flights (e.g.
8.25-inches in diameter) will be advanced to approximately 1 foot into bedrock using the same borehole.
Approximately 2 feet of granular bentonile will then be poured through the auger flight and hydrated to
create a plug 1o prevent possible down-hole migration of contaminated Muids. The larger diameter flights
will be left in place, acting as a temporary surface casing, and the 4.25-inch auger will be advanced

though them 1o the total depth of the boring {approximately 25 feet into bedrock).

Up to 20 soil samples will be collected from soil cores where PID/FID readings are grealest and/or where
other field screening techniques indicate the presence of contamination. Soil samples will be collected
following Tetra Tech SOP 005 (see Attachment 2 for the soil sampling decision logic diagram) and sent
10 an off-site laboratory for VOC, SVOC, TPH-p, and TPH-e analysis. At 3 locations chosen at the
discretion of 1he field team leader, geotechnical samples will be collected. The 3 samples will be collected
from the overburden directly above bedrock following Tetra Tech SOP 005. The 3 samples collecied
from the overburden directly above bedrock will be analyzed for bulk density, effective porosity, grain

size distnibution, and Aulerburg limits. The geotechnical data will provide a preliminary indication of
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The bottom of each well will be sealed with flush-threaded end cap. Screen matenials shall be tnstalled 10
ensure that the wells are plumb and correctly aligned. The monitoring well will be installed directly
through the auger flights to prevent borehole collapse. Once the well is in place, the drive casing will be
removed while simultaneously placing the filter pack around the screened interval. The filier pack wil)
consist of 10-20-mesh sand. Depth to the top of the filter pack will be two feet above the screened
inlerval. An annular seal of bentonite-slurry grout or granular bentonite will be placed from the top of the
filter pack sand to \he ground surface. If granular bentonite is used, it will be hydrated with potable water
after emplacement. The monitoring wells will be completed at the surface with filush-mounted well vaulis
secured wilh concrete. Locking 'J'-plugs with locks will be inserted into the top of the monitoring well

casing to prevent tampering.

4.6 MONITORING WELL SAMPLING PROCEDURES

Groundwaler samples will be collecied from the 20 new meniforing wells using an adjustable flow-rate
pump following Tetra Tech SOP 015. The intent of this procedure is to minimize turbidity of the water in
the well and in the formation by maimaining laminar {non-turbulent) flow. The purpose of minimizing
wirbidity is to limit mobilization of colloids and volume of total suspended solids. Introduction of
increased amounts of these naturally suspended particles in the water sample has been proven to
artificially bias natural concentrations of target compoﬁnds and analytes that are sorbed to these particles.
As pumping commences the field ieam will collect any product that might be encountered for chemical

analysis.

An adjustable flow-rate pump will be used to purge water from the well (micropurging). The water level
in the well will be momtored during purging to ensure drawdown of less than 0.3 foot. Temperature,
urbidity, dissolved oxygen (DO), and pH will be monitored during purging. Purging will continue until
these parameters stabilize to within £1.0 degrees Fahrenheit, £ 10 % for DO and turbidity, and £ 0.1 units
for pH over three consecutive readings or until three césing volumes have been removed. Measurement

data will be recorded on a groundwater sampling data sheetl (Appendix B)

Sample collection for groundwater will begin immediately after paramelers stabilize. Samples for VOC
and TPH-p analyses will be collected first, followed by samples for SVOCs, TPH-¢, anions, and cations.
Sample fractions for SVOCs and TPH-e may be combined or split for use should sample voluime be an
issue. Such changes in the sampling protocols will require prior approval by the project chemist. Table 3
presents groundwater sample volume, preservalion, and comainer requirements. A list of analyses

proposed, preservation procedures and sample volumes, 1arget analyles, expected levels of quantitation
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5.0 SAMPLING HANDLING AND ANALYSIS
5.1 SAMPLE DESIGNATION

Each sample will be given a unique identification designation. The unique designation will be associated
with a specific sampling location. The designation will be an a2lphanumeric combination signifying the
location, sample matrix, and sequential number. Table 2 lists sample designations and associated

analyses to be performed on the sample.
52 SAMPLE ANALYSIS

Al groundwater samples collected from monitoring wells will be analyzed for VOCs by EPA SW-846
method 8260 (1arget compounds include naphthalene and MTBE), semi-volatile organic compounds
(SVOCs) by EPA SW-846 method 8270, TPH-p and TPH-e by EPA SW-846 method 8015M, anions by
EPA Method for chemical analysis of water and wastes (MCAWW) method 300.0. Grab groundwater
samples not collected from monitoring wells will be analyzed for VOCs (inciuding naphthalene and
MTBE), SVOCs, TPH-p, and TPH-e (Tables 4 and Appendix D).

Quality Assurance/Quality Control (QA/QC) samples will be collected in addition to the field
groundwater samples listed in Tables 1 and 2. Additional volume for laboralory mairix spike/malrix
spike duplicates {MS/MSDs) will be collected at a frequency of 1 per 20 field samples (5%). Field
duplicate samples will be collected at a frequency of 1 per 10 field samples (10%), trip blanks for VOC
analysis will be collecied daily with groundwater, soil, or product samples and 1 set shipped per cooler
carrying sal;lplcs for VOC analysis. Equipment rinsate samples collecied to assess the effectiveness of
decontamination procedures will be collected at a frequency of 1 per samphing event (mobilization) for
the entire suite of analyses. Rinsate samples will be collecied for each piece of drilling or sampling
equipmenl vsed at multiple locations and requiring decontamination. The actual number of field samples
and associated QC samples collected will be detcnmined dynamically as work progresses. The frequency

requirements for collection of QC samples is shown on Table 2.

Soil samples collected during the drilling phase will be analyzed for VOCs by EPA SW-846 method 8260
(target compounds include naphthalene and MTBEY), SVOCs by EPA SW-846 method 8270, TPH-p, and
TPH-¢ by EPA SW-846 method 8015M (Tables 1, 2 4). Soil samples will also be subject 1o the QC

sample frequency requirements provided in Table 2.
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5.4 CHAIN OF CUSTODY

Chain-of-custody recording procedures will be used 10 provide an accurate writlen record that traces the
possession of individual samples from the time of collection in the field 1o the time of accepiance at the
off-site laboratory. The chain-of-custody record will also be used to document the samples collected and

the analyses requested.

6.0 DATA QUALITY, REDUCTION, VALIDATION, AND DELIVERABLES

All laboratory data and electronic data deliverables (EDDS) will be reviewed by the Tetra Tech project
chemist for consistency and accuracy. Off-site Jaboratonies procured as part of this SA are required to
meel the EDD format and content described in Appendix C. Selected data packages may be validated by
a third party validation firm at the discretion of the project team and will be determined al a later date by
the EPA Region VI1} On Scene Coordinator. 1f rcquiréd, data validation procedures will follow the
“National Functional Guidelines for Organic Data Review” {EPA 1999) and the “National Funclional
Guidelines for Inorganic Data Review” {EPA 2002).

6.1 DATA QUALITY OBJECTIVES .

Data Quality Objectives (DQOs) are used 10 identify the quantity and quality of data 1o be collected to
support the objectives of the SA at the Fort Collins Aztlan Center site. Table 5 summarizes the DQOs for

the project.

Guidance for the preparation of DQOs is provided in “Guidance for the Data Quality Objectives Process™
(EPA 2000). The seven steps of the DQO process are:
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installed and optional irenching may be employed 10 evaluate potential persisient contaminant discharge
locations io the river, evaluale the presence of prefercniial pathways, and 10 further characterize

subsurface condimions and refine the CSM for the Site.
Step 4: Define the Study Boundarics.

Based on the decisions identified in Step 2 of the DQO process study, boundaries are identified to further
focus sampling and analysis efforts. The lateral extent of the study area encompasses the Aztlan Center
property along the River from the railroad vruss 10 the norh 10 Linden Street 1o the south and east to
Willow Sireet. The study boundaries may extend beyond the property boundaries during the geophysical
survey 1o delineate the extent of the historical landfill on site. The vertical boundary of the study is from
ground surface to a depth of 25 feet below the bedrock interface (Table 5). Temporal study boundaries

include expectations that scheduled SA activities will be completed in February through April of 2004.
Step 5: Develop a Decision Rule

Decision rules or if, then statements are developed that correspond with each major decision identified in
Step 2 of the DQO process. Decision rules generally apply when making stalements associated with risk
estimation. Because this investigation targets primary pathway and plume delineation, decision rnules are
more basic. For example, if a preferential paihway, or product is evident in the soil gas and geophysical
survey, then a boring will be installed to confirm the presence or absence of a preferred pathway and/or
producl. Decision logic planned for the dynamic field activities associated with this SA is presented in

Auachmeni 2.
Step 6: Specify Limits on Decision Errors

In Step 6 of the DHQO process the tolerable limits on decision error are established. For this project,
tolerable levels of decision error will be established once decision rules based on the presence or absence
of mobile NAPL are developed. This project is currently in the SA phase where the project team will
atiempl to ideniify source areas and preferential pathways for contaminant migration at the site and
decision errors are not necessary to meel project objectives.  Development of tolerable decision errors.
will be based on data collected during the TBA and the SA and will continue to be refined as more data is

collected.
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6.3 DATA ASSESSMENT ACCEPTANCE CRITERIA

Data acceptance criteria for each of the five data assessment parameiers (accuracy, precision,
completeness, representativeness, and comparability) are expressed as quantitative and qualitative

statements and are detailed below.

6.3.1 Precision

Precision is 2 measwre of mutual agreement among replicate (or between duplicate) or collocated sample
measurements for the same analyte. The closer the numerical values of the measurements are 10 each
other, the more precise the measurement. Precision for a single analyte will be expressed as the relative
percent difference for results of field replicate samples, matrix spike duplicate samples for organic
analyses, and duplicate samples for inorganic analyses. In addition, precision will be maintained by
conducting routine instrument checks to demonstrate that operating charactenstics are within _
predetermined QC limits. The exact limils required for decision making purposes for precision will be
established based on a review of analytical results and there relationship to decision criteria which may or
may not be related to an action level or the result of a statistical test. In general the data obtained will be
qualified in accordance with the requirements of the Contract Laboratory Program (CLP) and the need for

corrective action based on poor precision in the field will be made by the project chemist.

6.3.2 Accuracy

Accuracy is a measure of precision and the bias in a measurement system. The closer the value of the
measurement agrees with the irue value, the more accurate the measurement. Accuracy will be expressed
as the percent recovery of the anaiyte from a surrogate or matrix spike sample and occasionally from the
analysis of a standard reference sample compared to actual analyte concentration. Bias of the field
measurement will be evaluated during the demonsiration of methods applicability and any bias accounted

for as the data is obtaincd and evaluated by the project chemist.

6.3.3 Representativeness

Representativeness is a qualitative parameter that expresses the degree to which sample data accurately
and precisely represent a characieristic of a population, parameler variations at a sampling point, or an
environmemal condition. The design of and raticnale for the sampling program (in terms of the purpose

for sampling, selection of sampling locations, the number of samples 10 be collected, the ambient
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’ Alconox

. Tap water

. Distilled water

. Plastic sheeting

. Aluminum foil

. Methanol or hexane

. Dhlute (0.1 N) nitric acid

2.0  PROCEDURE

The procedures below discuss decontamination of personal protective equipment (PPE), drilling and
monitoring well installation equipment, borehole soil sampling equipment, water level measurement

equipment, and general sampling equiprment.
2.1 PERSONAL PROTECTIVE EQUIPMENT DECONTAMINATION

Personnel working n the field are required to follow specific procedures for decontamination prior to
leaving the work area so that contamination is not spread off-site or to clean areas. All used disposable
protective clothing, such as Tyvek coveralls, gloves, and booties, will be containerized for later disposal.

Decontamination water will be containerized in 55-galion drums.
Personnel decontamination procedures will be as follows:

1. Wash neoprene boots (or neoprene boots with disposable booties) with Liquinox or
Alconox solution and rinse with clean water. Remove booties and relain boots for
subsequent reuse.

2. Wash outer gloves in Liquinox or Alconox solution and rinse in clean water. Remove
outer gloves and place into plastic bag for disposal.

3. Remove Tyvek or coveralls. Containerize Tyvek for disposal and place coveralls in plastic
bag for reuse.

4. Remove air purifying respirator (APR), if used, and place the spent filters into a plastic
bag for disposal. Filiers should be changed daily or sooner depending on use and

application. Place respirator into a separate plastic bag after cleaning and disinfecting.

5. Remove disposable gloves and place them in plastic bag for disposal.
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5. Decontaminate all pipe placed down the hole as described for drilling equipment.
2.4 WATER LEVEL MEASUREMENT EQUIPMENT DECONTAMINATION

Field personnel should decontaminate the well sounder and interface probe before inserting and after

removing them from each well. The following decontamination procedures should be used:

1. Wipe the sounding cable with a disposable soap-impregnated cloth or paper towel.
2. Rinse with deionized organic-free water.
2.5 GENERAL SAMPLING EQUIPMENT DECONTAMINATION

All nondisposable sampling equipment should be decontaminated using the following procedures:

B Select an area removed from sampling locations thal is both downwind and downgradient.
Decontamination musl not cause cross-contamination between sampling points.

2. Maintain the same level of protection as was used for sampling.

3. To decontaminale a piece of equipment, use an Alconox wash; a tap water wash; a solvent
{methanol or hexane) rinse, if applicable or dilute (0.1 N) nitric acid rinse, if applicable; a

distilled water rinse; and air drying. Use a solvem (methanol or hexane) rinse for grossly
contaminated equipment (for example, equipment that is not readily cleaned by the

Alconox wash). The dilute nitric acid rinse may be used if metals are the analyte of
concern.

4. Place cleaned equipment in a clean area on plastic sheeting and wrap with aluminum foil.

5. Contamerize all water and rinsate.
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L0 BACKGROUND

Soil sampling is conducted for three main reasons. First, samples can be obtained for laboratory chemcal
analysis. Second, samples can be obtamed for laboratory physical analysis. Third, samples can be
obtained for visual classification and field screening. These three sampling objectives can be achieved
separately or in combination with each other. Sampling locations are typically chosen to provide chemical,
physical, or visual information in both the horizontal and vertical directions. A sampling and analysis plan
is used to outline sampling methods and provide prelinﬁary rationale for sampling locations. Sampling
localions may be adjusted in the field based on the screening methods being used and the physical features

of the area.
1.1 FURPOSE

Soil sampling is conducted 1o determine the chemical, physical, and visual characteristics of surface and

subsurface soils.

1.2 SCOPE

This standard operating procedure (SOP) describes procedures for soil sampling in different areas using
various implements. It includes procedures for test pit, surface soil, and subsurface soil sampling, and
describes eight devices.

1.3 DEFINITIONS

Hand auger: Instrument attached to the bottom of a length of pipe that has a crossarm or “T” handle at

the top. The auger can be closed-spiral or open-spiral.

Bucket auger: A type of auger that consists of a cylindrical bucket 10 to 72 inches in diameter with teeth

arranged at the bottom.
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L5 REQUIREMENTS AND RESOURCES

Soil sampling requires that one or more of the following types of equipment be used:

Sampling Equipment Other Required Equipment

Spoons and spatulas Sample containers, labels, and chan-of-custody forms
Trowel Logbook

Shovel or spade Tape for measuring recovery

Trier Soil classification information

Core sampler Wax for sealing ends of thin-wall tube

Hand auger Plastic sheeting

Buckel auger Decontamination equipment

Spli-spoon Drilling equipment

Thin-wall tube Backhoe

Health and safety equipment

2.0 PROCEDURES

This SOP presents procedures for conducting test pit, surface soil, and subsurface soil sampling. The site

sampling plan wiil specify which of the following procedures will be used.

Soil sampies for chemical analysis should be collected in the following order: (1) volatile organics,

(2) semivolatile organics, and (3) metals. Once the chemical samples have been containerized, samples for
physical analyses can be containerized. Typical physical analyses conducted include (1) grain size
distribution, (2} moisture content, {3) saturated permeability, (4) unsaturated permeability, and

(5) Auterberg limits. Additionally, visual descriptions of samples, using the Unified Soil Classification

System (USCS), should be recorded. Field tests such as head space analyses can also be conducted.

Soil samples for chemical analyses can be collected either 2s grab samples or composite samples. A grab
sample is collected from a discrete location or depth. A composite sample consists of soil combined from
more than one discrete location. Typically, composile samples consist of soil obtained from several
Jocations and homogenized in a stainless steel or Teflon® pan or tray. Samples for volatile organic analysis

{VOA) should not be composited.
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2.2 SURFACE SOIL SAMPLING

The surface soil sampling equipment presented in this SOP is best suited for sampling to depths of 0 to

6 feet below ground ;&;urf ace (bgs). The sample depth, sample analyses, soil type, and s0il moisture will
also dictate the best suited sampling equipment. Prior to sample collection, the sampling locations should
be cleared of any surface debris such as twigs, rocks, and litter. The following table presents various
surface soil sampling equiprnent and their effective depth ranges, operating means (manual or power), and

sample types collected (disturbed or undisturbed).

Sampling Equipment | Effective Depth Range (feet bgs) | Operating Means | Sample Type
Hand Auger Qw6 Manual Disturbed
Bucket Auger 0104 Power Disturbed
Core Sampler Otod Manual or Power ] Undisturbed
Shovel G106 | Manual Disturbed
Trier Otol Manual Disturbed
Trowel Qtol Manual Disturbed
Spoon/Spatula Oto 0.5 Manual Disturbed

The procedures for using these various types of sampling equipment are discussed below.
2.2 Hand Auger

A hand auger equipped with extensions and a “ T” han:dle is used 1o obtain samples from a depth of up t0 6
feet. 1f necessary, a shovel may be used to excavate the topsoil to reach the desired subsoi! level. If topsoil
is removed, its thickness should be recorded. Samples obtained using a hand auger are disturbed in their
collection; determining the exact depth at which sampl;:s are obtained is difficuit.

The hand auger is screwed into the soil at an angle of 45 to 90 degrees fr;m horizontal. 'When the entire
auger blade has penetrated soil, the auger is removed from the soil by lifing it siraight up without turning

it, if possible. 1f the desired sampling depth has not been reached, the soil is removed from the auger and
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2.2.4 Shovel

A shovel may be used to obtain large quantities of soil that are not readily obtained with a trowel. A shovel
is used when soil samples from a depth of up to 6 feet are to be collecled by hand excavation; a tiling spade
(sharpshooter) is recommended for excavation and sampling. A siandard steel shovel may be used for
excavation; either a stainless steel or polypropylene shovel may be used for sampling. Soil excavated from
above the desired sampling depth should be stockpiled on plastic sheeting. Soil samples should be collected
from the shovel and placed into the sample container using a stainless-steel scoop, plastic spoon, or other

appropriate 100},

225 TFrier

A trier (Figure 2} is used to sample soil from a depth of up to 1 foot. A trier should be made of stainless
steel or polypropylene. A chrome-plated steel trier may be suitable when samples are to be analyzed for

organics and heavy metal content is nol a concern.

Samples are obtained by inserting the trier into soil at an angle of up to 45 degrees from horizontal. The
trier is rolated to cut a core and is then pulled from the soil being sampled. The sample is then transferred

to an appropriate sample container.

2.2.6 Trowel

A trowel is used 1o obtain surface soil samples that do not require excavation beyond a depth of 1 foot. A
trowel may also be used to collect soil subsamples from profiles exposed in test pits. Use of a trowel is
practical when sample volomes of approximately 1 pint (0.5 liter) or less are 1o be obtained. Excess soil
should be placed on plastic sheeting until sampling is completed. A trowel should be made of stainless steel
or galvanized steel. 1 can be purchased from a hardware or garden store. Soil samples 1o be analyzed for
organics should be collected using a stainless steel trowel. Samples may be placed directly from the rowel

into sample containers.
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been collected. The remainder of the recovered soil can then be used for visual classification of the sample
and containerized for physical analysis. The entire sample (except for the 1op several inches of possibly

disturbed material) is retained for analysis or disposal.
232 Thin-Wall Tube Sampler

A thin-wall wbe sampler, sometimes called the Shelby tube (Figure 4), may be pressed or driven into soil
inside a hollow-stem auger flight, wash bore casing, or uncased borehole. The tube sampler is pressed into
the soil without rotation 10 the desired depth or until refusal. If the tube cannot be advanced by pushing, it
may be necessary 1o drive it into the soil withoul rotation using a hammer and drill red. The tube sampler

is then rotated 1o collect the sample from the soil and removed from the borehole.

Afier removal of the tube sampler frem the drilling equipment, the tube sampler shouid be inspecied for
adequate sample recovery. The sampling procedure should be repeated until an adequate soil core is
obtained (if sample material can be retained by the tube sampler). The soil core obtained should be
documented in the logbook. Any disturbed soil is removed from each end of the tube sampler. If chemnical
analysis is required, VOA samples must be collected immediately afier the tube sampler is withdrawn.
Before use, and during storage and transport, the tube sampler should be capped with a nonreactive
material. For physical sampling parameters, the tube sampler should be sealed by pouring three 0.25-inch
layers of sealing liquid (such as wax) in each end, allowing each layer to solidify before applying the next.
The remaining space at each end of the tube is filled with Ottawa sand or other, similar sand, which is
allowed to settle and compact. Plastic caps are then taped over the ends of the tube. The top and bottom of

the wbe sampler should be labeled and the tube sampler should be stored accordingly.



Teira Tech EM Inc. - Environmental SOP No. 005 Page 11 of 13
Title: Soil Sampling : Revision No. |, March 23, 1992
I.ast Reviewed: December 1999

FIGURE 2

TRIER

Y

61-100 comy | | fon—
(24-40")

N

——ind _
1.27-2.56 cn (%-1")

)




Tetra Tech EM Inc. - Environmenial SOP No. 005 Page 13 0f 13
Title: Soil Sampling Revision No. 1, March 23, 1992
Last Reviewed: December 1999

FIGURE 4

THIN-WALL TUBE SAMPLER
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1.0 BACKGROUND

Groundwater sample collection is an integral part of site characterization at many contaminant release
investigation sites. Often, a requirernent of groundwaier contaminant investigation is to evaluate
conlaminant concentrations in the aquifer. Since data quality objectives of mosl investigations require a
laboratory setting for chemical analysis, samples must be collected from the aquifer and submitted 10 a
laboratory for analysis. Therefore. sample collection and handling must be conducted in a manner that

menimizes alteration of chemucal charactenstics of the groundwater.

In the past, most sample collection techniques followed federal and state guidance. Acceptable protocol
included removal of water in the casing of a monitoring well (purging), followed by sample collection. The
water in the casing was removed so groundwater from the formation could flow into the casing and be
available for sarnple collection. Sample collection was commonly completed with a bailer, bladder pump,
controlled flow impeller pump, or peristaltic pump. Samples were preserved during collection. Ofien,
samples to be analyzed for metals contamination were filtered through a 0.45-micron filter prior 10

preservation and placement into the sample container,

Research conducted by several invesligators has demonsirated that a significant component of contaminant
transport occurs while the contaminant is sorbed onto colloid particles. Colloid mobility in an aquifer is a
complex, aquifer-specific transport issue, and its description is beyond the scope of this Standard Operating
Procedure (SOP). However, concentrations of suspended colloids have been measured during steady state
conditions and during purging activities. Investigation results indicate standard purging procedures can

cause a significant increase in colloid concentrations, which in turn may bias analytical results.

Micropurge sample collection provides a method of minimizing increased colloid mobilization by removing
waler from the well at the screened interval at a rate that preserves or minimally disrupts steady-state flow
conditions in the aquifer. During micropurge sampling, groundwater is discharged from the aquifer at a
rate that the aquifer will yield without creating a cone of depression around the sampled well. Research
indicates that colloid mobilization will not increase above steady-state conditions during low-flow

discharge. Therefore, the collecled sample is more likely 10 represent steady-state groundwater chemistry.
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Specific conductance: The reciprocal of the resistance in ohms measured between opposite faces of a

centimeter cube of aqueous solution al a specified temperature.

Turbidity: A measurement of the suspended particles in a liquid that have the ability to reflect or refract

part of the visible portion of the light spectrum.
1.4 REFERENCES

Puls, R. W. and M. J. Barcelona. 1996. fL.ow-Flow (Minimal Drawdown) Ground-Water Sampling
Procedures. U.S. Environmental Protection Agency. Office of Research and Development.
EPA/540/5-95/504. April.

L5 REQUIREMENTS AND RESOURCES

The following equipment is required to complete micropurge sample collection :

. Water level indicator

. Adjustable flow rale pump (bladder, pision, peristaliic, or impeller)

. Discharge Nlow controller '

» Flow-through cel}

. pH probe

. Dissolved oxygen (DO) probe

J Turbidity meter

. Oxidation and reduction {Redox or Eh) probe

. Specific conductance (SC) probe (Optioha])

. Temperature probe (optional) !

, Meter to display data for the probes

. Calibration solutions for pH, SC, wrbidity, and DO probes, as necessary
. Container of known volume for flow measurement or calibrated flow meter

. Data recording and management system
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range set by the manufaciurer. Because Eh is temperature dependent, the measured value should be
corrected for site-specific variance from standard temperature (25 UC). The Eh probe should be replaced if
the reading is not within the manufacturer’s specified range. All calibration data should be recorded on the

Micropurging Groundwater Sampling Data Sheet attached to this SOP or in a logbook.

2.2 WELL PURGING

The well to be sampled should be opened and groundwater in the well allowed to equilibrate to atmospheric
pressure. Equilibration should be determined by measuring depth to water below the marked reference on
the wellhead (typically the 10p of the well casing) over two or more 5-minute intervals. Equilibrivm
conditions exisi when the measured depth 10 water varies by less than 0.0) foot over Ilwo conseculive
readings. Total depth of well measurement should be made following sample collection, unless the datum
is required to place nondedicated sample collection equipment. Depth to water and total well depth
measurements should be made in accordance with procedures outlined in SOP No. 014 (Static Water

Level, Total Well Depth, and Immiscible Layer Measurement).

If the well does not have a dedicated sample collection device, a new or previously deconlaminated portable
sample collection device should be placed within the well. The intake of the device should be positioned at
the midpoint of the well screen interval. The device should be installed slowly to minimize turbulence
within the water in the casing and mixing of stagnant water above the screened interval with water in the
screened interval. Following installation, the flow controller should be connected to the sample collection
device and the flow-through cell connected to the outlet of the sample collection device. The calibrated
groundwater chemistry monitoring probes should be installed in the flow-through cell. 1f a flow meter is

used, it should bz insialled ahead of the flow-through cell.

IT the well has a dedicated sample collection device, the controller for the sample collection device should
be connecled 1o the sample collection device. The flow meter and flow-through cell should be connected in

line to the discharge iube, and the probes installed in the flow-through cell.

The controller should be activaled and groundwater extracted (purged) from the well. The purge rate

should be menitored, and should not exceed the capacity of the well. The well capacity is defined as the
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E Telra Tech EM Inc.

MICROPURGING GROUNDWATER

Page _  of ____
SAMPLING DATA SHEET oste
r‘INeII Name l Screen Interval
Project Station Elevation GND ___ TOC _____ Immiscible Phases Present [ JYes [ JNo
Project No. Stalic Water Level (from TOC) Type
Well Location Well Stick Up Measured with
I Sampile Date I Static Elevation PID Readings (background}
Sampling Personnel Well Depth MEAS ___ RPTD_____ PID Reading {TOC)
Feet ol Waler Wells Insialled by
Sample ID Gallons/F oot instafiation Dale
Duplicate ID Casing Volume Devetopment Date(s}
FIELD CHEMISTRY CALIBRATIONS
Dae/Time Spec. Conductance: Standard pmhostcm al 250C  Reading pmhosiemat _ [C
pH: pH 4.00 - a oc pH 7.00 - at oc pH1000-__ ___at__ _ 0C  Slope
Dissolved Oxygen: D.O. Meler mg/L at 0c PID: Calibration Gas PPM Span Reading
PURGING
Specilic Cumulathve Velume of
Discharge | Dissoived Conducl | Water Removed (Furged) PID/OVA Reading Degpth 1o
Rate Oxygen EWGRP Temp, [ lpmhosicm | Turbddity Water
Time | (mUminy | (mgyL) pH {mv} 0c) alcy (NTU) ‘| Gallons [ CasingVol. | Location Value ] Commenls
SAMPLE PARAMETERS
L | I [ | [ 1 | I | 1 I I [ |
Condilion of welk:
Remarks:
FIELD EQUIPMENT Field Chemistry Calibrations
pH Meter Serial Number Fractions
Spec. Cond. Meler Serial Number
Pump Serial Number
Waler Level Meter Serial Number Number of Botlles
D.O. Meter Serial Number Sample Pepth
Filter Apparatus Filters Field Notebook
Temperalure Measure Sample Method
interface Probe Serial Number
PID/OVA Seria) Number Discharge Water Containerized [ Jves [ JNo
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1.0 BACKGROUND

The field logbook should contain detailed records of all the field activities, interviews of people, and
observations of conditions 21 a site, Entries should be described in as much detail as possible, so that
personne) can accurately reconsiruct the activities and events which have taken place during field
assignments. Freld logbooks are considered accountable documents in enforcement proceedings and may
be subject to review. Therefore, the entries in the logbook must be accurate, detailed, and reflect the

importance of the field events.

1.1 PURPOSE

The purpose of this standard operating procedure (SOP) is to provide guidance 1o ensure that logbook
documentation for any field activity is correct, complete, and adequate. Logbooks are used for identifying,
locating, labeling, and tracking samples. A lopbook should document any deviations from the project
approach, work plans, quality assurance project plans, health and safety plans, sampling plans, and any
changes in project personnel. They also serve as documentation of any photographs taken during the
course of the project. In addition, the data recorded in the logbook may assist in the interpretation of
analytical results. A complete and accurate logbook also aids in maintaining good quality control. Quality

control is enhanced by the proper documentation of all observations, activities, and decisions.

1.2 SCOPE

This SOP establishes the general requirements and procedures for recording notes in the field logbook.

1.3 DEFINITIONS
None
1.4 REFERENCES

Compton, R.R. 1985. Geology in the Field. John Wiley and Sons, New York, N.Y.
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. All field activities, meetings, photographs, and names of personnel must be recorded in the
site logbook.

. All logbooks pertaining 1o a sile or subsite should be assigned a serial number based on the
date the logbook is issued to the project manager. The first logbook should be assigned
number 1, the next logbook issued assigned number 2, and so on. The project manager is
to maintain a record of all logbooks issued under the project.

. Al mformation must be entered with a ballpoinmt pen with waterpreof ink. Do not use pens
with * wet ink,” because the ink may wash out if the paper gets wet. Pencils are not
permissibie for field notes because information can be erased. The entries should be
written dark enough so that the logbook can be easily photocopied.

. Do not enter information in the logbook that is not related to the project. The language
used in the logbook should be factuzl and objeciive.

. Begin a new page for each day’s notes.

. Write notes on every line of the logbook. 1f a subject changes and an additional blank
space is necessary to make the new subject title standout, skip one line before beginning
the new subject. Do not skip any pages or parts of pages unless a day’s activily ends in
the middle of a page.

. Draw a diagonal line on any blank spaces of four lines or more to prevent unauthorized
entries,

2.2 LOGBOOK FORMAT

The layout and organization of each field logbook should be consistent with other field logbooks.

Guidelines for the cover, spine, and internal pagination are discussed below.
2.21 FORMAT OF FIELD LOGBOOK COVER AND SPINE
Write the following information in clear capital letters on the front cover of each logbook.

. Logbook identification number (assigned by the DCA)
. The serial number of the logbook {a ssi'gned by the project manager)

. Name of the site, city, and state
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. Names of personnel present at the site. Note the affiliation(s) and designation(s} of ali
personnel.

. Equipment calibration and equipment models used.

. Changes in instruclions or activities at the site.

. Levels of personal protective clothing and equipment.

. A general title of the first task undertaken {for example, well installation at MW-11, decon

at borehole BH-11, groundwater sampling at MW-11).

. Provide an approximate scale for all diagrams. if this can’t be done, write “not to scale”
on the diagram. Indicate the north direction on all maps and cross-sections. Label
features on each diagram.

. Corrections should be made by drawing a single line through the entry being corrected.
Initial and date any corrections made in the logbook.

. The person recording notes is to initial each page after the last entry. No information will
be entered in the area following these initials.

. At the end of the day, the person recording notes is to sign and date the bottom of the last

page. Indicate the end of the work day by writing *“ Lefi site at (time).” A diagonal line
will be drawn across any blank space to the bottom of the page.

The following information should be recorded in the logbook after taking a photograph:

. Time, date, location, direction, and if appropriate, weather conditions

. Description of the subject photographed and the reason for taking the picture
. Sequential number of the photograph and the (ilm roll number (if applicable)
. Name of the photographer

The following information should be entered into the logbook when 1aking samples:

. Location description

. Names of samplers

. Collection time

. Designation of samples as a grab or composite sample

» Type of sample (water, sediment, soil gas, elc.)
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SAGeuacionces Olicioling'\Flakd Formah\CAD Fites®, WELL CONSTRUCTION FDRM.dwg 02/23/2000 FORDD ON

MONITORING WELL INSTALLATION RECORD

SURFACE COMPLETION
ABOVE GROUND O
FLUSH MOUNT O

PROTECTIVE CASING
TYPE:

WELL INFORMATION:
WELL NO.:
BOREHOLE NO.:
SITE:

SUBSITE:

DRILLING INFORMATION:

DRILLING COMPANY:
DRILLING METHOD:

DRILLING DATES:
INSTALLATION DATES:

WATER ADDED DURING DRILLING:

YES (O GALLONS:
NO [}

CENTRALIZERS:
YES O DEPTH(S):
Nno O

SURFACE SEAL
TYPE:

STICK UP:

FROM TO FEET (BGS)
. FORMULATION:
QUANTITY:

RISER CASING
FROM ___ TO ___ FEET (BGS)
MATERIAL:
DIAMETER:

[~=s—— BENTONITE SEAL
FROM ____ TO ___ FEET (BGS)

MATERIAL:
QUANTITY:

|-t—— FILTER PACK
FROM ___ TO ____ FEET (BGS)
MATERIAL.:
QUANTITY:

SCREEN

BOTTOM OF WELL
DEPTH:

BOREHOLE DIAMETER:

DEPTHS MEASURED IN
FEET BELOW GROUND SURFACE (BGS)

FROM ____ TO ____ FEET (BGS)
MATERIAL:
DIAMETER:
SLOT SIZE:

] . BOTTOM CAP

TYFPE:

e BOREHOLE DEPTH:

BACKFILL MATERIAL:

“‘B& Tetra Tech EM Inc.
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Tetra Tech EMinc,

Sheel __of __
WELL DEVELOPMENT DATA SHEET
BORING NO. WELL NO.
Project Casing Diamelet/Type
Projeci Mo. Borehole Diameler
Dateqs) of Instatialion Screened Intervals)
Dale(s) of Development Tolal Lengih of Well Casing
Personnel'Company Measured Total Depth (TOC)  Initial
Final

Type of Rig Used Initial Depth to Water

{TOC) _ Dale Time

Stabilized Depth 1o Waler

{TOC) Date Time

DEVELOPMENT
TECHNIQUE(S} EQUIPMENT TYPEICAPACITY PURGE VOLUME CALCULATION
___ Jetting (Auifty Casing Volume: Ft. of water
__ Surge Block x Gallons/Foot
__ Bailing = Gallons per Singte Casing Yolume
.. Pumping Sand Pack Volume: Ft. of Saturated Sand Pack
____Other X Gallons/Foot (borehole diameter)
= Gatlons (in borehole)
ELWDS ADDED - Gatlons of Casing Volume
= x 0.3 (Assuming porosity = 30%)
Lost Drifling Fhid: Gallons = Gallons Within Sand Pack
Losl Purge Water: Gallons Single Purge Volune: Gallons (Casing Vol. +
Water During knstallation;_ Gallons Sand Pack Vol. + Fluids Added)
Total Fluids Added: Gallons Minimum Purge Volume:; Gallons
Source of Added Waler: Actual Purge Volume: Gallons
Ground Waler Quality Parameters of Volume Measured by:
Added Water Measured: Y N Rate of Development Gallons/Minute (Hour,Day)
Sample Collected of Added Waler, ¥ N Pumping Rate/Depth @ Ft. (Below Grd.)
Sample Designalion of Added Waler: Immiscible Phases Present; Y N Thickness
INSTRUMENT CALIBRATION
pH Meler: Spec. Conduclance Meler:
pH4.0= @ *C Standard pmhosicm@ 25°C
pH7.0= @ G Reading umhosicm @ C
pHi00=_  @_ °C Turbidity Meter:
Dissolved Oxygen Meter: Other:
Total Volume Ratg of Time Temp pH Specific’ Turbxdity Clarity, Odor, PID Readings,
Discharged Discharge Conductance or D.O. Other:

Development Completed al Gallons Discharged. Date: Fime:
Criteria: Personnel:

*  Specific Conductance readings temperature compensaled to 25°C, if nol, repont temperalures at which reading obtained.

BiPrajecEPAAZIIZN Sive Ch

iomFnak 54 _FSHaA

dix BW'ell Develop Form.doci2-Mar.04



APPENDIX C

TIEM)
ELECTRONIC DATA DELIVERABLE FORMAT

RE THAT SHALL BE INCLUTM ALL ELECTRONIC DATA DELIVE

1y TARGET ANALYTE results for each sample and associared analytical methods requesied on the TtEMI chain  -of-custody (COC)
form.

2) TENTA TIVELY 1IDENTIFIED COMPOUND {TIC) results reported for 1the Contract Laboratory Program (CLP) volaiile orgamics

analyses (VDA) and CLP semivolatile orgamics analyses (SVOA)

3 The METHOD AND INSTRUMENT BLANKS (typically, organic analyses) and PREPARATION AND CALIBRATION
BLANKS (rypically, inospanic analyses) results reported for the sample delivery group (SDG).

4) Percent recoverjes for the spike compounds in the MATRIX SMKES (MS), MATRIX SPIKE DUPLICATES (MSD) (organics
analyses only), BLANK SPIKES {1ypically, erganics analyses), andfor LABORATORY CONTROL SAMPLES (LCS) (typically,
inorganics analyses) (see *Matrix Spikes and Matrix Spike Duplicates™ below).

5 MATRIX DUPLICATE resulis {inorganics analyses) reported for the SDG form {do not report the selati ve perceni differences
[RPD] [sce * Marix Duplicates™ below]). 5

&) The PERCENT MOISTURE and/or the PERCENT SOLIDS results for each solid sample; this determination shall be made  qmge
for each solid sample listed on the TIEMI COC. The results for these detc rminations shall be reported in the same manner as all other

1argel analyte resulis (see “ Perceml Moisture/Solids Determinations™ below).

7} Al REANALYSES, REEXTRACTIONS, or DILUTIONS réporied for the SDG, including those associaled with samples and the
specified laboratory quality controb (QC) samples.

RES THAT SH L] L 1L EDD:
ORGANICS NO results from surrogate spikes or calibration standards shall be reported electronically.
INORGANICS N0 results Irom serial dilutions, anal ytical/postdigestion/distillation spikes, or calibration standards shall be

SUPPLEMENTAL EDD: When the praject erder iy initiully placed wik the J'ubamrm;_\', ™ na addmonol conr 1o TiEME o aupplemeniol jile-~contrimag surragate spitex
recoverirs, reviaf difunons 2 differemce). analiticol apike recoverien, omd pent digestionsdiziiffarion speke recoveries-ry b reguested on the disceetion of the TIEMY technical

caniaet ipragect chemisty.

reported electrenically.

A



FIXED LENGTH RECORD FILE SPECIFICATION

Field Name
LABSID
SDGNUM
SMPTYPE
CLIENTSID
MATRIX
ANALYTE
REPLIM
RESULT
QUAL
CLPMQUAL
UNITS
SAMPDATE
EXTDATE
ANLYDATE
ANLYGRP
ANLYMETH
TIC
RETENTIME
CASNO
RCVDDATE
LABCODE
DILFACT
SMPWTVOL
SURROGATE

QCBATCH

T1EM] Electronic Deliverable File Specification

Widih Columns
2 1-12
] 13-20
5 20-25
30 26-55
6 5661
k1H 62-91
A 92-102
15 103017
7 118-124
4 125-128
10 129-138
1 139-148
10 149158
10 159-168
10 169-178
35 179-213
) 214-214
7 215.22)
3] 222.232
10 233-242
5 243-247
9 248-256
10 257-266
1 267-267
12 268-219

Format

999999.999

999959999.9999

MM/DDYYYY
MM/DDAYYYY

MM/DDYYYY

999999

MM/DDIYYYY

99599959

999999.999

A-1-3




FIELD NAME REQUIRED DEFINITION

ANALYTE Yes Name of each target analyte or parameter for which the anakytical method was run. Inorganic
complexes results shall be reported so as to specify the an alyte or complex the results are reported
as. For example, total alkalinity as CACOJ, sulfate as §, nitrate as N, hardness as CACOJ, eic.

REPLIM Cond Adiusted required quantitation/detection limit as listed in Table A -1-1 of the Siatement OFf Work
{SOW). This field shall be calculated as defined in ™ Required Data Codes and Caleulations™ .
The calculation corrects For changes in the dilation factor, sample weight or volame, percent

moisture of percent solid, and extract volume {when applicable). REPLIM is considered an
iece of j tion and shall alwa ed . For the volatiles analysis, TICs shall

have a quantitation limit of the tarper analytes in that analytical run. For the sermivolatiles
analysis, TICs shall have a quantiation limit of the nonphenolic  target analytes in that anatytical

.
RESULT Yes Concentration of the target analyte or the recorded measurement of ihe physical paramerer
QUAL Cond Laboratory quabfiers {if amy) associated with each result; for CLP methods, the qua lifiers shall be

only those allowed by the EPA SOWs. In the special case of CLP inorganic analyses, this Feld shal)
contain the concatenation of any apphcable CLP concentration qualifier (that is “B™ or “ UF"} plus any
applicable CLP resuh qualifier(s) (that is, “E™, "M, N, 87 W7 3 or " +"). For somenon
CLP analytical methods , such as pH, this field is pot applicable.

CLPMOQUAL Cond CLP inorganic method qua]i.ﬁer only; ttus freld shall be complered with only the codes allowed by the
EPA Sow (ll'ﬂf is’ a Pt“ uAﬁ . L1 F” . " PM" , hAM"‘ - FM“ R »C\ﬂ‘ s uA\ﬂ‘ , “CA“ . " AS" . Y] C“‘ I(Tr‘ \ Ol' L NR‘I )-

UNITS Cond Unit of measure in which the result is reported. The most common eniries in this field shall be
“MG/KG”, “UGKG”, “MG/L”, and “UG/L". This field shaHOT comtain “PPM™ or “PPB”. For
laboratory QT samples, the UNITS may also be “%REC™, for percent recovery, of " %DIF", for
percent difference (only for: serial dilutions and only reported in o suppkenenial EDD). Percent
moisture analyses shall be expressed in UNITS of “%MST", for percent moisture, or * %SLD", for
percent sohd. Units for salinity shall be expressed as SALIN. Unless otherwise stated in the project
order issued by TtEMI, the. uns shall be the same as listed in Table A -1-1 of the SOW. This field
must be completed, except 'for pH and salinity analyses. Refer 10 Table A -1-1 for units.

A-ll-5



SURROGATE Yes For all standard EDDs this field shall contain an “N", indicating that the result is it frosm a
surrogate spike.

b PPLEMEN, o I o supplemiaiol EDD bas been reguesied. and the RESULT being reponad i on analvie of o sirsoginie spike. this tield shafl contiis

u Y mdiconing o swirogate spike recovey,
QCBATCH Cond Laboratory QC batch ID, which somc lahoratories use to associate blanks and other Taboratory

QC samples with their respective “real” samples. 11 1he Yaboratory uses his type of QC ba1ch D,
it shall be reported electronically in this field.

UIRED DES ATION.
SMPTYPE Code : Sam
ORIG - Original analysis of the sample
DL - Diluted analysis of the sample
RE - Reextracted or reanalyzed sample
REDL - Diluted analysis of a re-exiracied or reanalyzed sample
MBLK - Method blank or preparation blank
M$ - Matrix spake recovery (both organic and inorganic analyses)
MSD - Marrix spike duplicale recovery {orpanic analyses only)
MD - Mairix duplicaie {inorganic analyses only}
LCS - Blank spike or LCS recovery
IBLK - Instramental blank {organic analyses)
CBLK - Calibration bYanks (mitial and contipuing for inorganic analyses)
SUPPIEMENTAL EDD: 1t o supplemental EDD B8 requesied, the following odditionol codes shail be wsed 1o identify +esuls from seriof diutions.

anahrical spites. and poardigestionsdisiiflation spikes.

SMPTYPE Code Sample
SDIL - Serial ditution percent diffcrence
ASPK - Analytical spike recovery
PDIG - Posidigestion/distillavion spike recovery

A7



0&G - il and grease

TRPH - TRPH .
ORGPB - Organic lead

CHROM - Hexavalernt chromium
TOX . Total crganic halides
ANION - Major anions, nitrite - Nimitrate N, ortho-phosphate P
SOLIDS - TDS and TSS

TKN - TKN

MBAS - MBAS

TOC - TOC

REACT - Reaciivity

ASULFIDE - Acid sulfides

CATIOM - Cation exchange capacity
AMMON - Ammenia as nitrogen
TPHOS - Total phosphorus
SULFIDE - Sulfide

HYDRAZINE - Hydrazine :
FLSHPT - Flash point

PH - pH

ALKALN - Alkaliniry

COND - Conduclivity

SALIN - Salinity

TURBIDITY - Turbidaty i

OXyYD - BOD, COD

PCTMST - Percent moismre_:

HARD - Hardness

ACID - Acidity .
LABCODE - To be determined based on the selected loboratories.

NOMEN TURE FOR 1 AB TORY QUALITY CONTROL SAMP

The CLIENTSD for laboratory QC samples shall be constructed by using the following nomenclature. This nomenclature is similar to the
nomenclature in the EPA CLP SOW for organics and imorganics analyses. ln the nomenclature presented below, " X..X" represents the  gomplete
chient sample ID), as indicated on the TAEM] COC form, The letier = Z” represemts any sinple alphabetical character chasen by the subcontractor,
and the lesier " A™ represents any single alphabetical character or digit chostl:n by the subcontractor.  All other characters or digits are literal

strings that must be inchuded in the CLIENTSID exacity as shown below.

ALY



For TCLP or WET extractions, the MATRIX field shall contain ™ TCLP™ or “WET", respectively. The EXTDATE shall contain the date of the
extraclion, il arv, for the principal analytical method used and NOTihe TCLP or WET exiraction date. For example, ifa TCLP SVOA analysis
is requested, the EXTDATE shall contain the date of the SVOA extraction —not the TCLP exraction date. The ANLYGRP shall be chosen from
the list presented above but shalt be preceded with a T (for TCLP extraction) or “W™ (for WET extraction) and separated by a dash. The
ANLYMETH shall comtain onty the prircipal method used 10 conduc 1he analysis. The SMPTYPE shall contain the applicable code from the list
presemed above but shall be preceded by an L™ {indicating a TCLP or WET |L]eachate). The CLIENTSID shall be constmcted as described in
1he section envitled ** Nomenclature Tor Laboratory Quality Control Samples™.

As an example of how to elecironically repont TCLP data, if sample X... X is submitied for SVOA and TCLP SVOA onalyses, the follow ing fields
shall be completed as shown:

Regular sample:

Sample Description CLIENTSID ANLYGRP. SMPTYPE MATRIX ANLYMETH

Oniginal sanple X.. X SVOA ORIG SO EPA OROANICS 50W - ROUTINE
11994)

MSonX. X X XMS SVOA MS SO EPA ORGANICS SOW - ROUTINE
11994)

M50 on XX K XMSD SVOA MSD SOIL EPA ORGANICS S5OW . ROUTINE
11994)

SVOA method blank SBLKO) SVOA BLX sOIL EPA QRGANICS SOW - ROUTINE
11994)

TCLP sample:

Sample Degcription CLIENTSID ANLYGRP SMPTYPE MATRIX ETH

TCLPof XX X XT T-5v0A LORIG TCLFP EPA ORGANICS S0W -
ROUTINE (1994)

MS on TCLP X..XTMS T-SVOA LMS TCLP EPA ORGANICS SOW -
ROUTINE {1994)

MSD on TCLP X.XTMSD T-SVOA LMSD TCLP EPA ORGANICS SOW -
ROUTINE {1994}

TCLP blank TBLKOI T-5V0A LMBLK TCLP EPA ORGANICS SOW -
' ROUTINE (1994}

Description CLIENTSID ANLYGRP. SMPTYPE MATRIX ANLYMETH
TCLP dup. of X...X X..XTD T-SVOA LMD TCLP EPA ORGANICS SOW -
ROUTINE (1994)
CENT MINATIONS

The resuhs of the percad moishure or percent solids devermination sh - all be reported just like the results of any analytical method. The following fields
shall be completed as specified The ANALYTE ficld shall contain the character string * PERCENT MOISTURE™ or " PERCENT SOLIDS™
(whichever is applicabk:). The SMPTYPE fiel d shal) contain the character string " ORIG™ (sce * Required Data Codes dnd Calculations™). The
ANLYGRP field shall conkain the character siring “ PCTMST™, and the UNITS field shall contain the percent sign (%) phus the character string

A-lk-H)



SUPPLEMENTAL EDD

If the TIEM| technical contact (project chemist) requesis a supplemental EDID, the subcontractor shall electronically repon the following
additional laboratory QC results, if applicable:

- Surrogale spike recoveries

. Serial dilutions
. Analylical spike recoverics

. Postdigestion/distil lation recoveries

Serial dilnions shall be reponed as the pevcent diffurence with units 9%DIF." Alf other recoverics shall be reporied as a percenl recovery with
units *%REC."

These additional samples and their resulls shall be delivered as a separate I e; however, they shall be in the same fixed lkengih record file format,

and conain the same fields, as described in the standard EDD. Refer 10 specific instructions throughout this EDD Specification. These
instractions can be found in text boxes labele d * Supplernental EDD¥". i

A-l-13
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)

Official Correspondence and Aunthorized Signatures

Pace Kansas maintains a copy of each employee™s signature and initials oo file in the QA
office,

The personnel authorized 1o sign client reports and official Pace correspondence are the
following nositions: General Manager, Chent Services Manager, Proiect Manager and

Quality Assurance Officer (QAQO). Currently, these positions are being held by:

General Manager David Neal
Client Services Manager Mary Jane Walls
Preject Manager Angic Brown
Connie Gardener
Chris Scharff
Brad Godwin
Adam Taylor
Quality Assurance Officer Charles Girgin

Reporting Options offered by Pace Kansas

Pace Kansas offers a variety of reporting options to our clients. Due to the time and effort
required, Pace Kansas does not offer customized report formats, Electronic Data
Deliverables (EDD) are also available in a varnety of formats.

EPIC Repert:

This is the standard report provide by Pace. An EPIC repon includes all the resulis for
the samples including Quality Control samples, units, Pace Reporting Limit (PRL), date
analyzed, analyst, CAS # and footnotes. Also included with the report are the invoice,
cooler receipt form and chain of custody.

Projects that require suppiemental information for data validation are available in the
following formats

Levet A: EPIC report, Narrative

Level B: EPIC report, Narrative, Raw Data

Level C: EPIC report, Narrative, Quality Control Forms

Level D: EPIC report, Narrative, Raw Data, Quality Control Forms
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Corrective Action
When a quality assurance problem cccurs. the analvst determines the nature of the
discrepancy and alerts their supervisor, The appropunate corrective action 1s determined
and implemented. This may include but is not restricted 1o re-analysis and/or re-
extraction, instrument maintenance, preparation of new calibration standards, and
preparation of a new calibration curve. If all attlempts at corrective action fail the Quality
Assurance Officer and Laboratory Manager are contacted. The samples are flagged on the
final report. Regardless of the outcome of the corrective action, the event 1s documented
in the discrepancy report database. The following sections address individual
circumstances that require corrective action and the possible steps to be taken.

Corrective action for Imtial/Continning Calibration

Check calculation and/or integration for possible errors
Re-analyze the calibration standard or calibration curve
Prepare fresh standard solutions

Instrument maintenance

hatib ol S

Corrective action for unacceptable PE (performance evaluation) samples

Upon receipt of a unacceptable PE the QAO notifies the depariment supervisor by
¢-mall. The e-mail includes the information on the failed PE and a corrective
action form (atiachment E). The supervisor then institutes a thorough
investigation and initiates any corrective action required. The completed
corrective action form is e-mailed 1o the QA department for review.

Caorrective action for surrogate failures

Monitoring of surrogate recoveries is done by the analyst in real time to insure
consistency and data quality on a sample by sample basis.. If a recovery of any
surrogate falls outside of the laboratory accepted criteria the sample is initially re-
analvzed. If the recovery for the re-analysis is still ouiside the controf limits, the
sample is re-prepared/extracted and re-analyzed. If the sample falls within the
control limits the in-control sample is reported. If the sample is still outside the
contro} limits the data is reported and the final report is footnoted to inform the
chient of the discrepancies.

Management Review of the Quality System .

The general manager will review the guality system and its testing and calibration
activities to ensure its continuing suitability and effectiveness and to introduce any
necessary changes or improvements in the quaiity system and laboratory operation on an
annual basis. The review will take into account the quarterly quality reports, outcome of
recent internal and external audits. the results of proficiency test, any changes in the
volume and type of work undertaken, teedhack trom clients. corrective actions. and
ongoing interaction with laboratory staff. Once the review is completed. a report will be
generated and distributed 1o the senior staff. Records will be maintained in the Quality
Assurance Oftfice as teedback to the Quarterly Quality Report.
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Microbiology and Aquatic Toxicity Testing
The Souheast Kansas Service Center of Pace Analvtical Services, Tnc. Kunsas Laboratory
is an environmental testing facility committed to providing our clients with the highest

guality data and unequaled cusiomer service in the area of microbiolbgy and aguatic
toxicity. Located in Frontenac, Kansas, the laboratory holds the State of Kansas NELAP
certification. The following tasks are required for microbiology and Wet toxicity testing.
All other procedural tasks are listed in the specific SOP for the species of interest. The
specics tested are listed on the wastewater NELAP certification parameter list in

Attachment D.

Required Tasks

Listed in this section are the tasks that must be performed at the specific interval in order
to ensure accurate bacteriological testing.

Record temperatures. Record temperatures of the fecal coliform water bath, the total
coliform incubator, and the bacteria refrigerator in the moming and aftemoon of each
working day.

pH Meter calibration. At the beginning of each working day, calibrate pH meter using
pH 7.0, and 10.0 butfers according (o the meter manufacturer’s instructions. Record
details of the calibration in the calibration logbook.

Water check for pIt and conductivity. Check the laboratory detonized water (the water
used for bacteria analyses) al the beginning of each working day for pH and specific
conductance. Specific conductance of the water should be < 2 wmho/cm; pH of the water
should be between 5.5 and 7.5. If these cnterta are not met. notify the laboratory/quality
assurance manager immediately.

Balance calibratien. The calibration of the analvlical balances should be checked at
The beginning of each working day to insurc that they are operating properly. The data is
recorded in the Balance Calibration Logbook.

Balance calibration. The weekly balance calibration procedure is the same as the daily
procedure, except all of the working Class S weights are checked, rather than just two.



Laboratory Quality Assurance Plan Addendum ' Revision 3.0
Pace Analyiical Services, Inc. - Kansas Laboratory 3i16:,2002
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AS NEEDED

1. Check fecal media. Each time fecal media is made, check the pH. pH should be
in the range of 7.4 + 0.2, Record pH mn the Bacteria Preparation and Stenlization
Logbook. With each new batch of fecal media, run a media check blank as
described in fecal coliform procedure.

2. Clean fecal water bath, incubator, refrigerator and sterilizer.

Sterilize items needed for fecal coliform analysis. Record pertinent information
in the Autoclave Logbook.

L

4. Prepare buffer dilution water for bacterial analysis. Sterilize and record in the
Sterility Check Logbook. “
5. Prepare plate count agar. Sierilize and record in the Sterility Check Logbook.

SAMPLE COLLECTION, PRESERVATION AND HANDLING FOR
MICROBIOLOGY

A. The sample should be collected in a sterile Whirl pack, plastic or glass bottle and
stored at 4°C £ 2°C until analysis is initiated.

B. Chiornated samples must be preserved with 0.1 ml of 10% sodium thiosulfate per
100 ml sample or equivalent. PACE sample containers for fecal coliformn analvsis
have this preservative added prior to distribution to samplers.

C. Ideally, analysis should begin within six hours of sampling whenever possible.
Because of geographical and shipping constraints, that it is not possible for some
samples. For these samples, analysis should begin within 30 hours of sampling.
Results for these samples must be flagged with the statement “Fecal coliform analvsis
initiated more than 6 hours but less than 30 hours following sample collection.”
Results from sample analyses initiated more than 30 hours following sample
collection are not considered valid.

SAMPLE COLLECTION, PRESERVATION AND HANDLING FOR AQUATIC
TOXICITY

A. Samples must be collected in a plastic cubing container and stored on ice until
use. The test should be inttiated no later than 36 hours from the date and ime of
collection. :
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INSTRUYIENT
GSIMS
GSMS
GS5/MS
GLEIS
GCMS
GIEMS
GGMS

Gas Chromatoegraphs
(3as Chromalngraphs
Gas Chiomatagraphs
Gas Chromatographs
Gas Chromatographs
Gas Chromatographs
Gas Chromatographs
Gas Chromatographs
Gas Chromatographs
Gas Chromatographs
Gas Chromatagraphs
Gas Chromatographs
Gas Chromatographs
Gas Chromatographs
Gas Chromatographs

HPLC
HPLC

ICP
ice

Graphite Furnace{ GFAA)

Mercury Analyzer
Auto Analyzer

TOC

lon Chromalograph
lon Chromalograph

PACE ANALYTICAL KANSAS CITY LABORATORY EQUIPMENT LIST - 1/2002

MANUFACTURER
Finnigan
Hewlett-Packard
Hewletl-Packard
Finnigan
Hewileti-Packard
Hewleti-Packard
Hewletl-Packard

Hewletl-Packard
Hewlett-Packard
Hewletl-Packard
Hewlett-Packard
Hewlett-Packard
Hewlelt-Packard
Hewlett-Packard
Hewlett-Packard
Hewlett-Packard
Hewlett-Packard
Hewletl-Packard
Hewlett-Packard
Hewlett-Packard
Hewlett-Packard
Hewlett-Packard

Waters
Hewlett-Packard

Perkin-Elmer
TJA 61E SEQ

Perkin-Elmer
Perkin Elmer

Lachat QuikChem

Astrowater

Dionex
Dionex

MODEL

NUMBER DETECTOR
INCOS 50 M$S

5972 MSD

5872 MSD

INCOS 50 MS

5072 MSD

5672 MSD

5972 Ms3D

5890 ECD/ECD

5890 ECD/ECD

5890 ECD/ECD

5890 PID/#Hall

5690 PIDHHal

5890 PID/FID

5890 ECD/ECD

5890 PIDIFID

5880 PID/FID

5830 PID/Hall

589G NPD/NPD

5890 FID

5890 FID

5890 FID

5890 FID

Waters 600E  UV/Fluoresence
1050 UViFluoresence
OPTIMA 4300 DV

13193300

5100 ZEE

FIMS 400

8000 FlA+ 2000-0042
2001 (EiV)

DX-100 Conductivily detector
DX-100 Conductivity detector

ANALYSIS
625/6270

524/624/8260
524/624/8260
625/8270
62518270
8260

8260

8082

8082
8081/8151/8011
8021 UST
8021 UST
8021/8015 UST
8151
8021/8015 UST
8021/8015 UST
8021 UST
g141

8015 Mod/OA2
8015 Mod/TX 1005
8015 Mod/OAZ2
8016 Mod/QA2

610/8310
610/8310

NiA

N/A,

Page 1 of 1

DATE PURCH.
Jan-87
Sep-93
Sep-93
Jan-87
Jan-99
Dec-98
Jan-99

May-23
Jun-23
Dec-90
Aug-92
Jun-90
Mar-1
Jun-87
Mar-91
Mar-91
Mar-91
Mar-91
Mar-93
Mar-91
Mar-91
Mar-91

1998
2000

2000
1991

19914
1995
2000
1993

1962
1992




/ ace Analytical CERTIFICATION SUMMARY

i

4
!
f

Laboratory: Lenexa, Kansas

Accrediting Accrediting Program Catagory Certification # Status Expiration Date Contact
Authority Agency
Kangas KDHE DWW, WW, HW E-10116 Current 4130/03 Aurora Shields
Arkansas DEQ WW,S/HW 02-05532 Current 1/10/03 Jetf Ruehr
Qklahoma DEQ WW, SiHW 9205 Current B131/02 Tony Bright
lowa IDNR DW, WW, HW UST 118 Current Q7101102 Stacy Freiburg
| Missouri NA Recipracal of Kansas
Louisiana DEQ WW, SIHW = Al# 55333 Current ~ | 6430/02 - ~__{ Louis'R.C Johnson -
DW = Drinking water WW = Waste water

S/HW = Solid and Hazardous waste Air = Air



KAaNSAS DEPAETMENT COF HEALTH & ENVIRONMENT 1
Environmental Labocrazory Cercification
DRINKING WATER CERTIFICATION
PARANETEQ LIST
This certifiicate supersedes parameier 1ist dated:QzZ/2&/20062
FACE ANRIYTICAL SERVICES INC CERTIFICATE HDUMBER:E-10116
$505 LOIRET BOULEVARD EFFECTIVE DATE: 05/01/2002
LENZXA, KS €6215-2436 EXPIRATION DATE:04/3C/2G05
The laboratory listed above is herekyw azprroved for snvironmental lakoratory
certification in accoxdance with X.S§.2. §3-1,10% for performing drinking watear
analysis for the following parametars:
*%*METALS
(A) A UmIN UM - -~ m s s e e o oo (EPA 200.7)
(A) AnCimONy-=----------- - "o mm oo (SM 3113 B)
(A) ArSEnicC-------mo s mm e e (EPA 200.7)
(A) BariuM-==sc oo oo oo (EPA 200.7;}
(A) Beryllium------- - mm e imm e o m e e (EPA 200.7)
(B) Cadmitmi--=m s o e s e e e e e oo (EPA 200.7)
(A} CalCilmMmmm o oo m e m o oo e e E oo (EPA 200.7)
(A) CRrOmiuUM- -~ s m e m st m e oo {EPAR 200.7)
(A} CopPper -—- -~ s s e e e e e e (EPA 200.7)
O B B e o e i L (EPA 2G0.7)
(B) Le@d------m e mmmm o e e e e e o {EPA 2C0.9)
(B) Le&d----mmmmmmrm o oo - {SM 3113 B}
(A} Manganese-c-- - r o - - s st oo {EPA 200.7}
(B) MerCULY---~- - s oo o e o e e a o (EPA 24F.2)
(A Nickel------mmmmm e o e e {EPA 20C.7)
(7 Selenium------re-occcemm e mree et mme— e (EPA 200C.9)
(A, Selenium--~---roomm s m oo oo {SM 3112 B}
(B) L - (EPA 200.7)
{(A) Silica----~---mm o m e m e e e e e d e — oo {SM 4500-381 D)
(A} Silver - s e e m oo {EPA 200.7}
{B) fodium----+v~r-mmm e m e e e e oo - - ---{ZDA 200.7}
I B L it {EPA 200.7)
**MINERALS
{AY Chloride-----mmmrmmm s e e {EPA 200.0}
{A) HardnesSsS----res s s s oo oo e e e mm (EPA 200.7}
**MISCELLANEQOUS
(B) Bromide-----r-=--rromm oo m o e e m e em e — - (EPA 20G.92)
(A) Hydrogen Ion (pHj---------cmcmmom i e e e oo e {EPA 15C.1)
{R) Surfactants (MBAS)------------v----momommcem oo (SM 554C C)
(A) TemperatUrg----rmom e s o m e e e e e e e e e m e e mm—— e {EM 2550 B)
{AR) Total Organic Halideg-----------=--"----------"-"----- {S8M 5320 B)
VA) Turbidity-------------=4----s--mmmmommm e {EPA 18C.1}
**+IUTRIENTS
(B} Hilrab@---mwm - mmmmms s e e e e e e m e e - (EPA 300.07
fAl NLOLARIE--=-mcmemmm oo s a oo oo ommmmmamamm o ZPA 253.Z2)
R I R T R §o) - S T oL B
A-Boproved P-Provisional  I-Incerim C-Conditionzsl



PARAD LIST

Tnis cexcvificate supersedes rarameter dated:G2/28/20G2
FACE ANZLYTICAL SERVICEE INC CERTIFICATE NUMEERR: =
508 LOIRET BOULEVAERD EFTECTIVE LCATE:
LENEZLA, KS £6215-240¢ EXZIFATION DATE
{L) Bromochloromethane-----«c----crooomoiooovnooooL___{EER 224 2}
{A} Chloroethane--~--=-ac-m—-moocccocmooicc o eaoeo - {EDA 5324.2;
{3) Chloromethane------------“--------w--mommo oo --_{EPR 524 2j
{A) DibrCmOmMELRENE- =~ -~ e o e e oo {EPA 524 .2}
(A) Dichlorcdiflucromethane--------~----“--~-“-o - {EPA £24.2)
{A) Kexachlorobutadiene~-------vmcmmmr i e {EPA 524.2)
{A) ISOPTOPYIDENZENE -~ - s - m e s m e o e e o e e oo (EPA 524 .2)
(A} Methyl-t-butyl ether--------------wcmdmm oo oo (EPR 524 .2;
{(A) Naphthalene-------wmommmmmmmm oo e (EPA 524.2)
() NifrODENZeni€-—=—-= -2 - --— oo mmmmo oo (EPR 524.2)
(A) Trichlorcfluoromethane--------------------“---—~—~---- (EEA 524.2)
(A} 1,1-Dichloroethane-----~-cr--mmwoommm oo m o {EPA 324.2)
(A) 1,1-Dichloropropeng-----------=---s---oorommmmma o —w {EPA 524 .2}
(A) 1,1,1,2-Tetrachlorcoethane---~------- R L e (EFPA 524.2)
{A) 1,1,2,2-Tetrachloroethane----------- Femmmemmme——o———- {EPA 524.2)
(A) 1,2,3-Trichlorobenzene------+-------e----o-oooon (EFA 52%£.2]
(A) 1,2,3-Trichloropropane-——-—-- - -~ s e e e m e o (EPB S22 .21
(&) 1,2,4-Trimethylbenzene--~----~-~--s~omroommommmm oo (EPA £24.2;
(A) 1,2-Dichlorobenzene----=--<-v-meocomumonoo- R (EPR 524 .2}
{A) 1,3-Dichloropropane--------~-------- B b R - (EPA 524 .2)

} 1,3,5-Trimethylbenzene-~------~----- e m e mm— e (EPA 524.2)
\a) 2-Chlorotoluene------=<--m--wovoo-oo m=-=--r----------(BEPA 524.2)
(A) 2,2-Dichloropropane-------- e e e i {EFAR 524.2)
(A) 4-Chlorotoluene------=~-=cm-v-w-noo- R e (EFE 524.2)
[A) 4-Isopropyltoluene---r~ - ro s m e e e e e oo {EFR £24.2)

2-3ppyoved FP-Srovisional I-Imterim JJ-JondiTional

KANSAZ DEPARTMENT OF HEALTH & EMNVIRONMENT
Envircermzntal Lakcrateory Certificaticn
DEINXING WATZR CERTIFICATION
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CERTIZICATE NMUMBER:E--012¢
EFFECTIVE DATE: 05/01/2c02
EXPIRATICN DATE:G4/30/2C03

I B e R (2DB 230.7)
TR R (EEA 28G.7)
(A} Lead---mmmcmmmm s e m e e (EZA 23%.2)
(A} MagnesSium-------re s e e e (EPA 290.7}
(A) MaNganesSe------ - = - - - - mm - o h e nam e {EPA 200.7)
(BA) MerCUYy--—rr-rmmm - s e e e e m e e oo {EP2 245.1)
{A) Molybdenum-----~----------« e em (EPA 220.7}
A) NACKEL-mm oo m oo s s e e (ZPA 200.7)
(A) PoOLagSSiUM--------- - - - v e e oo (EPA 200.7)
(A) Selenium---~---—-----memc-iimaiesema-s—ma-ssecaemmaan- (EPA 200.7)
(3) Selenium----mc oo oo oo e (=Pa 270.2!
(A) SiliCa-----mmmmmmmmmmm e e e (EPA 370.1)
(A) Silica------------- s remm e em it (SM 4500-Si D)
(B) Silver----ccermomm oo o e —an —————- (EPA 200.7)
{A) SOAAUM - == == === o m e e (EPA 200.7)
(A} Thallium-———---=-cc---ccee-imomcmccccscocccocoacmoaan= (EPA 200.7)
(A} Thalliume==-cn-----mmmrsmmoomcm oo m e o cmwo o aeaeao oo (EPA 279.1)
(A) Tifie o mmmmm o o m oo oo mmm e et e e (EPA 2060.7)
(A) TitaAniUum---srmmmm oo - m e e e m e o eoe Lo (EPA 200.7-ATFP}
(A) VaNadiUm----- - - oo e mmm i m e m e e (EEA 200.7)
L2 T < T Ty {EPA 200.7)
**METALS - 503 Regs . - :
(A) Arsenic--c-mm------o-mo oo oo e e {EPA 6010B)
(A) Cadmium--=-- - - o v m o o mm e e e oo e (EPA €010B)
{A) Chromium, TOC&l-------=---c-m e e e oo (EFR 6010B)
(A) COPPeL----mmm s s s e e e e m e m— - (EFA 6010B}
. T - T T —— (EPA 6010B)
() Mercury-------- e m e e ees o m—me oo {EPA 7470)
L I Y e Y e e e {EPA 7471)
{(A) Molybdenum--------- - - - - s o e e e e e e e e m oo — o (EPA 6010B!
(A) Nickel-----------=-------- e e tem e a i m e {EPA 60108}
**MICROBEIOLCGY
{A) Fecal Celiformg-------rremceomre o mmmm oo mm i e na e {(8M $z222 D}
{A) Pecal Coliforms in Wastewater Sludges---------------- (SM 9222 D)}
{2) Total Coliforms----------=-----s-s-mommmmmmmmee oo {SM ©222 B)
**MINERALS
(A) ACiQiby--------ssmmmm oo oo m oo (EPR 3205.1)
(A) Acidigy-----mmmm s o e oo m e m oo {SM 23210 B)
(A} AlRalinity---==m-----cmm s mem e e oo ——m o (EpA 310.2}
(A} Blkalinioy--r-crmm o mm o s e e e oo - -{8M 232¢ B}
(2} Chicride----moommmm oo m s e oo oo o - m - m o {EFR 3060.0C;
2-Approved P-Frovisional I-Ianctzrim S-Jonditional




HANMSAZ DEPARTMENT OF HEALTH & ENVIRONMZNT 4
Envivonmental Laberateory Certificaticon
WASTEWATER CAnLIFECATICN
PRRAMETER LI

Tr s cerzificate supersedes zall previcus certlf;caces
FACE ANALYTICRI, SERVICES INC CERTIFICATE NUMEER:E-1011€
205 LOIEET EQULEVARD EFFE TIJE DPT : Q0E/01/72¢C02
LEMEXA, KS €62315-240¢ EXPIRAT DATE:G%XBsztﬁB
**QRGANIC CREMISTRY (MTASUREMENT BY GC/MS)
(A} BASE/NEUTRRLE & BCIDS-m--mmc s s s e e e e m e e o m e n o (EPA 525}
**QRGANIC CEEMISTRY VOLATILES {(MZASUREMENT BY GUj
A} PURGEABLE ARCMATICS--w---w-----mmmmow- R e L (EP2 602}

**ORGANTC CHEMISTRY VCLATILES (MERSUREMENS

(A}

Ll
v
e

PURGEABLE ORGANICS ~ === - o mcmmmmmmm oo emm e o e e o



Pace Analytical Services, Inc. E-10116
Lenexa, KS Effective Daie: ¢3/01,2002
Expiration Date: 04/306/2003

Clean Water Act- Organic Analytes Attachment

PHENANTHRENE EPA 623
PHENGL EPA 618
PYRENE EPA 625
BENZENE EPA 607
ETHYLBENZENE EPA 602
TOLUENE EPA 602
ACROLEMN EPA 624
ACRYLONITRILE EPA 624
BENZENE EPA 824
BROMODICHLORGMETHANE EPA 621
BROMOFEQRM EPA 624
BROMOMETHANE -EPA 624
CARBON TETRACHLORIDE " EPA 624
CHLOROBENZENE , EPA 624
CHLOROETHAME EPA 624
2.CHLOROETHYL VINYL ETHER EPA 624
CHLOROFORM EPA 624
CHRLOROMETHANE EPA 624
DIBROMOCHLOROMETHANE EPA 624
1.2-DICHLOROBENZENE EPA 624
1,3-DICHLOROBENZENE EPA 624
I 4-DICHLOROBENZENE EPA 624
1.1-DICHLOROETHANE o EPA 624
1.2-GICHLOROETHANE . EPA 524
1.1-CICHLORQETHENE _EPA 624
frans-1,2-DICHLOROETHENE " 'EPA 624
1.2-DICHLORGPROPANE : EPA 624
¢i5+1.3-DICHLOROPR.OPENE ’ EPA 624
rans-i,3-DICHLOROQPROPENE EPA 624
ETHYLBEMZENE EPA 624
METHYLENE CHLORIDE EPA 624
1.1,2,2-TETRACHLORCETHANE EPA 624
TETRACHLOROQETHENE EPA 624
TOLUENE EPA 624
L1 TRICHLOROETHANE EPA 624
L2 TRICHLOROETHANE EPA 624
TRICHLOROETHENE EPA 624
TRICHLOROFLUOQROMETHANE EPA 624
VINYL CHLORIDE EPA 624

HANSAS BEPARTHMENT OF HEALTH & ENVIRONMENT
ENVIRONMENTAL LABORATORY ACCREDITATION PROGRAM
el a39%sme hacitFiekds af TesungPace- KPR ECWALDL_ET_Zu02 wod rage Zof I



KANSAZE DEPARTMENT CF EEALTH & ENVIEONMENT
Envircnmencal Labkorzccry Certification
RTIFTCTATICN

SOLIC/HALARDCUE WASTE CE!
<

E
PARAM TER LIQT

¢~ ZE LYTICZAL SZRVICES INC CERTIFICATE NUMBER ils
$e0e& LOIRET BECULEVARD EFFECTIVE DATE: go2
LENEXA, KB 6€232-2105 EXPIRATION LATE €G3
N Y o T T o1 H e e P tEDR 50108}
e e (EPA 6010B}
A) POLESSIUM-— oo mm mmm e m oo o e e o e aam oo (EPA 50108}
{A) Selenium--------om oo e {(EFA 60108B)
(A) Selenitm-=r - - m e v e e e e e e e {(EPA 7740)
(R) SiliC@-+wcmmcermresms e mr e e e n e re e m e (EPA £0103)
O e e LT {EPRA 60103}
(A} S0diUm----mcecmmme e cm s e e e e e (EPA 60103}
(A} SLronLiUmM---—------------- - oo oo (EPA 6010B)
(A) Thallium-------- oo mm oo e e e e oo (EPA 60108)
(A) Thallium---~-~--=m==------ s-- oo (EPA 7841)
{A) TiN-=~ e s o e oo e (EPA 6010B)
(B} Titanium-----ocrcmmem oo s {EPA 6010B)
{A) Vanadium--~--v--com-oan-- R e {EPA 6010B)
(BA) ZiNC-s-cmmr oo s o e o e e e - {(EPA 6010RB)
* *MINERALS

(A} Bromide----------------“-~-----=-——- e e e m e {EPA 35056)
(A) Chloride---=-----coomcmmm oo m et m e n o (EPA 20%56)
(A) Chlori@E-= === mmm o m s mm e e ed e (EPA 9251)
T Fluoride-se oo me e m e e e e e e (EPA 905€)
I =T I - o = T T (EPA 9056}
(A) Sulfide--------——--“--“w=-~--~ e iioaaan B LT (EPA 9034)
* *MISCELLANEOUS . _

{A}) Cation-Exchange Capacity cf Soils-------------------~ {EPA 2081}
(A} Hydrogern Ion {pE)--~-=---=-------mommm e e emm o m (EPA 9040B]
(A) Hydrogern Ion (pH) --------w--momm e e e oo o (EPA $C45C)
(A} Oil & Grease--------=-- R T (EPA 90Q70RA]
(A) Oil & Grease-----—--=----- T LT L (EF2 SO71iB}
(A} Paint Filter Liquids TeSC-----=----ec-mmemmo e oo m o (EPAR $095A)
(A) Phenclicg-mo-m - o m s oo oo oo e oo (EPA 2C65}
{(B) PhRencliCS—---cc o mm i m oo o o m o m o (EFA 90G66)
(AR} Specific ConductanCe-------- oo -mom oo m e m oo o (EPA S05QA;
* *NUTRIENTS

(A) NiET&E@- o o m o s mmm e m o m e e a - (EPA 9056)
{R) NIErit@---oo-mmmo oo mmmmm o m e memame—a——- o (EPA 9055)
©«*CRGANIC CHEMISTRY (MEASUREMENT BY Gl

{A) EDB AND DBCE-----------mmmcmmmmcmmm oo o e - - - (PR )11
(A} ORCANQOCELORIME PESTICIDES---------------wmmmmra oo {EPA BCB1LA;
{2} SOLYTHLORINATED BIPHENVIE«-nm--om-ommnoemommo-o-_—----{EB} §032}

[



Pace anmalvticai Services, Inc. E-10116
Lenexa, KS LEffective Date: 03/G1/20G2
Expiration Date: 04:/30:2003

Solids & Hazardous Waste - Orgapnic Analytes Attachment

LR DIBROMOETHANE EPARGLS PARATHION METHYL EPA 3l4la
DIBROMUOCHLORCPROPANE EPA G PHORATE EPA Sidina
RONNEL EPA 31412
1,3-DDD EPA 308LA SIMAZINE EPA Si41A
4.3-DDE EPA 8081A STIROPHOS EPA 3141A
4.4-DDT EPa 30814 SULFOTEPP EPA 8140A
a-BHC EPA 308LA TEPP EPA BidlA
1-CHLORDANE EPA 8081A TERBUFCS EPA 81414
ALDRMN EPa 3081A THIONAZIN EPA 31414
b-BHC EPA 8081 A TOKUTHION EPA SI4IA
CHLORDAMNE (tech.) EPA 8081A TRICHLORONATE EPA S141A
¢-BHC . EPA 8081A
DIELDRIN EPA 8081A 2,457 EPA 8i51A
ENDOSULFAN [ EPA 8081A 2.4.5-TP (SILVEXS EPa 81514
ENDOSULFAN ) EPA BOBIA 14-D EPA $13iA
ENDOSULFAN SULFATE EPA 8081A 1,4-DB EPa St51A
ENDRIN EPA B081A DALAPON EPA RI1SIA
ENDRIN ALDERYDE EPA S081A DICAMBA EPA Si51A
ENDRIN KETONE EPA S081A DICHLORPROP ' EPA §131A
g-BHC (LINDANE) EPA 30B1A DINQSEB ' EPa 31514
2-CHLORDANE EPA 3081A MCPA EPA 3151A
HEPTACHLOR EPa 80314 MCPP EPA 31314
HEPTACHLOR EPOXIDE . © . EPASOBIA .
METHOXYCHLOR : EPA 3081 1,2,4- TRICHLOROBENZENE EPa 3270
TOXAPHENE ) " " EPAJ081A 1.2-DICHLOROBENZENE EPA 3270C
: - k 1.2-DIPHENYLHYDRAZINE EPA 8270C
PCB-1016 E . - EPA 3082 " 1,3-DICHLOROBENZENE EPA §270C
PCB-1221 . - EPA 8082 I4-DICHLOROBENZENE EPa 8270C
PCE-1232 EPA 8082 1-CHLOROMAPHTHALENE EPA 8276C
PCB-1142 EPA 8082 2,4,5-TRICHLOROPHENOL EPA 2270C
PCB-1248 EPA 8082 2,4,6-TRICHLOROPHENOL EPA 8276C
PCB-1254 EPA 8082 2 4-DICHLOROQPHENOL EPa 3270C
PCB-1260 EPA 3082 2.4-DIMETHY LPHENOL EPa §270C
24.-DINITROPHENOL EPA 8270C
ATRAZINE EPA 8141 A 2,3-DINITROTOLUENE. EPA 8270C
AZINPHOS METHYL EPA 81414 2.6-DICHLORGPHENOL EPA 3270C
BOLSTAR EPA R1diA 2,6-DINITROTOLUENE EPa $270C
CHLORFENVINPHOS EPA 31414 2-CHLORONAPHTHALENE EPA B270C
CHLORPYRIFOS EPA BIJIA 2-CHLOROPHENOL EPA S270C
COUMAPHOS EPA SH4lA 2-METHYL,6-DINITROPHENOL EPa $270C
DEMETON-O EPAST4IA LMETHYLNAPHTHALENE EPA 8270C
DEMETON-S EPASBI4IA 2-METHYLPHENOL EPA 3270C
DIAZINGN EPA 8l4la TNITROANILINE EPA 8270C
DICHLOR YOS EPA 81414 2-NITROPHENOL EPA 8270C
DIMETHQATE EPA BI4EA 3,3.DICHLOROBENZIDINE EPa 3270C
EPN EPA 81414 3-METHYLPHENOL EPA 3270C
ETHION EPASIHA I-NITROAMILINE EPA 3270C
ETHOPROP EPA 814117 J.BROMOPHENYL PHENYL ETHER EPA $270C
FAMPHUR EPA 81414 4-CHLORO-3-METHYLPHENOL EPA 8270C
FENSULFOTHION EFASI4IA H-CHLORGANILANE EPA 3276C
FENTHION EPa 314iA J-CHLOROPHENYL PHENYL ETHER EPA 32700
MALATHION GPA 81414 L METHYLPHENOL EPA §270C
MERPHUS EPA3I41A 1-MITROANILINE EPA 3370C
MEVINPHOS EPA$1diA 3-NJTROPHENOL EPA §270C
NALED ' EPA SldiA TA2-DIMETHVLRENZ(iANTHRAUVENE EPA 3270C
PARATRION (ETHYLY EPASI1, ACENAPHTHENE EPA 3270C

HANSAS DEPARTMENT OF HEALTH & ENVIROMMENT
ENVIRONMENTAL LABORATORY ACCREDITATION PROATRAM
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Pace analytical Services, lnc. E-10116
Lenexa, KS Effective Date: §3/012002
Expiration Date: 04/30/2003

Solids & Hazardous Waste - Organic Apalytes Attachment

CARBON DISULFIDE EPA 12658
CARBON TETRACHLGRIGE EPA 325608
CHLOROBENZENE EPA 2260B y
CHECROETHANE EPA 82608
CHLOROFORM EPA 3260B
CHLOROMETHANE EPA 32608
¢is-1,2-DICHLORQETHENE EPA 32608
tis-1 3-BICHLORCPROPENE EPA 32608
cis-1.4-DICHLORO-2-BUTENE EPA §200D
DIBROMOCHLOROMETHANE EPA 8260B
DIBROMOCHLOROPROPANE EPA 3260B
DIBROMOMETHANE . EPA 82608
DICHLORODIFLUOROMETHANE EPa 8260B
ETHYLBENZENE EPA 82608
HEXACHLOROBUTADIENE EPA 8260B
HEXACHLOROETHANE . EPA 8260B
IODOMETHANE EP4 8260B
ISOPROPYLBENZENE EPA 32608
METHYL ETHYL KETONE (MEXK) EPA §260B
METHY! METHACRYLATE EFA g250B
METHYLENE CHLORIDE EPA 8260B
METHYL-T-BUTYL ETHER EPA 8260B
m-Xylene . S EPA 8260B
NAPHTHALENE S - EPA 3260B
n-BUTYLBENZENE ' . EPA 82608
n-PROPYLBENZENE . . < "EPA 8260B
o-Xylene - : EPA 8260B
p-[SOPROPYLTOLUENE EPA 82608
2-Xylene EPA 3260B
se¢-BUTYLBENZENE EPa 82608
STYRENE EPA §26GR
Ler-BUTY LBEMZENE EPA 3Z60B
TETRACHLOROETHENE EPA 3260B
TOLUENE EPA §260B
trans-1,2-DICHLOROETHENE . EPA §260B
mans-1 3-DICHLOROPRGPFENE . EPA 82668
trans-1,4.DICHLORG.2.BUTENE EPA BI6OB
TRICHLOROQETHENE EPA 31608
TRICHLOROFLUOROMETHANE EPA 8260B
VINYL ACETATE ’ EPA 3260B
VINYL CHLORIDE EPA 32608

KANSAS DEPARTMENT OF HESLTH & ENVIRONMENT
ENVIRONMENTAL LABCRATORY ACCREBITATION PRUGRADM
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Pace Analytical Services, Inc.
Kansas laboratory

PE Sample Investigation Report for Unacceptable Results
Study ID:

Parameter:

Analysis Preparation

Were correct volumes used?

Were any problems noted during extract blow-down? {organics)

Was the final volume accurately measured and recorded?

Were the directions for preparation of ampulated samples followed correctly?

Were any special instructions for preparation included with the samples? {i.e. use entire
volume)

Were duplicate/spikes performed on the QC sample?

Any additional comments?

Calibration and Analysis

What was the RSD/corr, coef. for this analyte in initial calibration?

What was the %D for this analyte in continuing calibration?

ts there any associated MS data for this analyle?

If so, what were the percent recovery/RPD values?

What was the result (% rec) of the LCS or any other reference standard for this analyte?
Were any dilutions necessary?

If so, were dilutions accurately used in the calculation of the result?

Were any blank contamination problems found which could affect this result?

Any additional commenis?

Corrective Actions

Result of follow-up performance sample (re-analyze the same PE if practical)
Concentration:

Result;

% Recovery:

QAQO Comments:
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Pace Analytical Services, Inc.

Lenexa, Kansas Laborstory

Method

EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace

" A YOO T T e
cPA 200.7 Trace

EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 200.7 Trace
EPA 2042
EPA 206.2
EPA 239.2
EPA 2451
£EPA 2452
EPA 270.2
EPA 279.1
EPA 300.0
EPA 300.0
EPA 3000
EPA 300.0
EPA 3000
EPA 300.0
EPA 300.0
EPA 200.0
EPA 300.0
EPA 300.0
EPA 300.0
EPA 300.G
EPA 300.0
EPA 300.0
EPA 300.0
EPA 300.0
EPA 3051
EPA 305.1

Revised 5/1/02

Matrix
Water
Water
Water
Waler
Water
Water
Water
Waler
Water
Water
Water
Water
VWater
Waler
Water
Water
Walter
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Waler
Water
Water
Solid
Water
Water
Soflid
Solid
Solid
Solid
Saolid
Solid
Solid
Solid
Water
Water
Waler
Water
Water
Water
Water
Water
Solid
Water

Minimum Repernting Limits

Parameter Name
Barium
Beryllium
Calcium
Cadmium
Cobaill
Chromium
Coppei

Iron
Potassium
Lithium
Magnesium
Manganese
Molybdenum
Sodium
Nickel
Phosphorus
Lead
Antimony
Selenium
Silicon

Tin
Strontium
Titanium
Thallium
Vanadium
Zinc
Antimony
Arsenic
Lead
Mercury
Mercury
Selenium
Thakium
Chloride
Flucride
Suifate
Bromide
lodide

Nitrite as N
Nitrate as N
Orthophosphate as P
Chloride
Fluoride
Sulfate
Bromide
lodide

Nitrite as N
Nitrate as N
Crthophosphate as P
Acidity, Tatal
Acidity, Total

1000
50
&0

20
150
30
100

10

500
250

OIOWU‘-*N—-U\—‘—‘
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Units
ug/L
ug/L
ug/L
ug/l
ugiL
ug/L
ug/L
ugiL
ug/l.
ug/L
ug/i
ug/L
ug/L
ugil
ug/l
ugfL
ug/L
ugfl.
ug/l
ugfl
ug/l
ugfl
ug/L
ug/l
ug/L
ug/L
ua/l
ug/L
ug/l
ug/L
mg/kg
ug/l
ug/l
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ma/ky
mglkg
mg/L
mgilL
mg/L
mgf/bL
mg/L
mg/L
mgiL
mgiL
mgikg
mgiL



Pace Analytical Services, Inc.

Lenexa, Kansas Laboratory

Method

EPA 5242
EPA 524.2
EPA 5242
EPA 5242
EFA 5Z4.2
EPA 5242
EPA 5242
EPA 524 2
EPA 5242
EPA 5242
EPA 5242
EPA 524 2
EPA 5242
EPA 5242
EPA 5242
EPA 5242
EPA 524.2
EPA 524.2
EPA 524.2
EPA 5242
EPA 5242
EPA 524.2
EPA 5242
EPA 5242
EPA 524.2
EPA 524 2
EPA 5242
EPA 524.2
EPA 524.2
EPA 524 2
EPA 5242
EPA 5242
EPA 5242
EPA 5242
EPA 5242
EPA 524.2
EPA 5242
EPA 524 2
EPA 524.2
EPA 5242
EPA 524.2
EPA 524.2
EPA 5242
EPA 5242
EPS £24 2
EPA 5242
EPA 524.2
EPA 5242
SM 5520 B
SM 55208
SMES20B

Revised 5/1/02

Matrix
Water
Water
Water
Water
Vater
Waler
Water
Water
Water
Water
Water
Waler
Water
Water
Water
Water
Walter
Waler
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Waler
Water
Water
Water
Waler
Water
Water
Water
Water
Water
Water
Waler
Water
Water
Water
Solid
Water
Solid

Minimmum Reporting Limits

Parameter Name
1.2.3-Trichlorcbenzene
1,2,3-Trichloropropane
1,3-Dichlorcbenzene
1,3-Dichloropropane
1,3,5-Trnimethyibenzene
1.4-Dichlorobenzene
1,2-Dichiorobenzene-d4 (5}
2,2-Dichloropropane
2-Chlorotoluene |
4-Chlorotoluene
4-Bromoflucrobenzene (S)
Bromochleromethane
Benzene
Bromabenzene
Bromodichlioromethane
Bromomethane
Bromoform
cis-1,2-Dichioroethene
cis-1,3-Dichloropropene
Carbon tetrachloride
Chiorobenzene
Chloroethane
Chloroform
Chloromethang
Dibromochloromethane
Dichlorodifluoromethane
Dibromomethane
Ethylbenzene
Hexachloro-1,3-butadiene
isopropylbenzene {Cumene)
Methylene chloride
Methyl-tert-butyl ether
mé&p-Xylene
Maphthalene
n-Butylbenzene
n-Propylbenzene
o-Xylene
p-isopropylioluene
sec-Butylbenzene
Styrene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Tetrachloraethene
Toluene

richlereethene
Trchlorofluoromethane
tert-Butylbenzene
Vinyl chloride
Qil and Grease -
Qil and Grease

Total Petroleum Hydrocarbons

50

Units
ug/L
ug/L
ug/L
ug/t
ugi
ug/L
ug/l
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/lL
ug/L.
ug/L
ugfk
ug/L
ugil
ug/L
ug/L
ugil
ug/l
ug/L
ugft
ugi/L
ugfl
ug/L
ugfL
ug/L
ug/l
ug/lL
ug/i.
ugfl
vg/l
ug/L
ug/L
ug/l
ug/t
ug/L
ugfl.
ugil
ug/L
ug/L
ug/L
mg/kg
mgil
matkg



Pace Analytical Services, Inc.

Lenexa, Kansas Laboratory

Method

EPA EC10B

EPA 60108

EPA 6010B

EPA 6010B
EFAGDIOB

EPA BD1CB

EPA 80108

EFPA B010B

EPA 60108

EPA GD10B

EFA 6010B

EPA G010B

EPA 6010B

EPA 60108

EPA 6010B

EPA 8010B

EPA 60108

EPA 60108

EPA 60108

EPA 6010B

EPA 6010B

EPA 60108

EPA 60108

EPA 6010B

EPA 6010B

EPA B010B

EPA 6010B

EPA 6010B

EPA 60108 TCLP
EPA 6010B TCLP
EPA B010B TCLP
EPA 6010B TCLP
EPA 8010B TCLP
EPA 6010B TCLP
EPA 6010B TCLP
EPA 6010B TCLP
EPA 6010B TCLP
EPA 6010B TCLP
EPA 6010B TCLP
EPA 6010B TCLP
EPA 6010B TCLP
EPA 60108 TCLP
EPA 6010B TCLP
EPA BO10B TCLP
EPABRIOBTCLP
EPA 6010B TCLP
EPA 6010B TCLP
EPA 6010B TCLP
EPA 6010B TCLP
EPA GC10B TCLP
EPA 6010B TCLF

Revised 5M1/02

Matrix
Water
Waler
Water
Waler
Vater
Walter
Walter
Water
Water
Water
Water
Water
Water
Walter
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Leachate
Leachate
Leachate
Leachate
Laachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
t.eachate
Leachate
Leachate
Leachate
Leachale
Leachate
Leachate
Leachate

Minimum Reporting Limiis

Parameter Name
Gold

Boron
Barium
Beryllium
Caicium
Cadmium
Cobalt
Chromium
Copper
Iron
Potassium
Lithium
Magnesium
Manganese
Molybdenum
Sodium
Nickel
Phosphorus
Lead
Antimony
Selenium
Silicon

Tin
Strontium
Titanium
Thalium
Vanadium
Zinc

Silver
Aluminum
Arsenic
Gold

Boran
Barium
Beryllium
Calcium
Cadmium
Cobalt
Chromium
Copper

lron
Potassium
Lithium
Magnesiem
Manganese
Molybdenum
Sodium
Nickel
Phosphorus
Lead
Antimony

1000
50
50

20
150
30
100
50
50
100
500
250
15
10
100
12
100
70
750
850
1000
300
40
10
1000
50
70
70
100
400
10000
500
500
200
1500
300
1000
500
500

Units
ug/L
ug/L
ug/L
ug/L
ugiL
ug/L
ugil
ug/l.
ug/l
ugiL
ug/L
ug/L
Ugr’L
ug/L
ug/L
ug/L
ug/l
ug/L
ug/lL
ug/L
ug/L
ug/L
ug/L
ugfl
ugfL
ug/L
ug/l
ug/L
ug/L
ug/L
ug/L
ug/l
ug/L
ug/L
ug/L
ug/L
ug/lL
ug/L
ugfL
ug/L
ug/L
ugiL
ug/l
ug/L
ug/l
ug/iL
uaiL
ug/l
ug/L
ug/t.
ug/L



Pace Analytical Services, Inc, Minimum Reporting Limits
Lenexa, Kansas Laboratory

Method Matrix Parameter Name RL Units
EPA 6010B Trace Solid Iron 10 mg/kg
EPA'6010B Trace Solid Potasstum ' 100 mg/kg
EPA 6010B Trace Solid Lithium . 5 mg/kg
EPA 6010B Trace Solid Magnesium 5 mgrkg
EFPA 60168 Vrace Soiid wanganese 9.7 mgikg
EPA 6010B Trace Solid Molybdenum 2 mgikg
EPA 6010B Trace Solid Sodium 15 mg/kg
EPA 6010B Trace Solid Nicke! 3 mgrky
EPA 6010B Trace Solid Phosphorus ' 10 mg/kg
EPA 60108 Trace Solid Lead 0.5 mg/kg
EPA 60108 Trace Solid Antimony ' 1 mgrkg
EPA 60108 Trace Solid Selenium ) 1 mg/kg
EPA 8010B Trace Solid Siticon . 50 mg/kg
EPA 60108 Trace Solid Tin ’ 25 mg/kg
EPA 60108 Trace Solid Strontium 1.5 mg/kg
EPA 6010B Trace Solid Tellurium 1000 mg/kg
EPA 6010B Trace Solid Titaniurn 1 ma/kg
EPA 6010B Trace Solid Tha%ium 1.6 mg/kg
EPA 6010B Trace Solid Vanadium _ 1.2 ma/kg
EPA 6010B Trace Solid Zinc 5 mg’kg
EPA 6010B Trace Water Silver 7 ug/t. .
EPA 80108 Trace Water Aluminum 75 ug/L
EPA 6010B Trace Water Arsenic 5 ug/L
EFPA 6010B Trace Water Gold 100 ug/L
EPA 60108 Trace Water Boron 30 ugil.
EPA 60108 Trace Water Barium 4 ug/l.
EPA 60108 Trace Water Beryllium 1 ug/L
EPA 6010B Trace Water Calcium 100 ug/L
EPA 6010B Trace Water Cadmium 5 ugiL
EPA 60108 Trace Waler Cobalt 7 ug/L
EPA 6010B Trace Water Chromium 7 ug/L
EPA 60108 Trace Water Copper 10 ug/L
EPA 60310B Trace Water ron a0 ug/L
EPA 60108 Trace Water Potaseium 1000 ug/L
EPA 6010B Trace Water Lithium 50 ugfl.
EPA 60108 Trace Water Magnesium 50 ug/L
EPA 60108 Trace Water Manganese 7 ug/L
EPA 6010B Trace Water Molybdenum 20 ug/L
EPA 60108 Trace Water Sodium 150 ugiL
EPA 6010B Trace Water Nickel 30 ug/L
EPA 6010B Trace Water Phosphorus 130 ug/i.
EPA 6010B Trace Water Lead 5 ug/l
EPA 6010B Trace Water Antimony 10 ug/L
EPA 6010B Trace Water Selenium 10 ug/L
EPA 80108 Trace Water Silicon sQo ug/l
EPA 6010B Traca Water Tin 250 ug/L
EPA 5010B Trace Water Strontium 15 ugfl.
EPA 60108 Trace Water Titanium 10 ug/L
EPA 6010B Trace Water Thatlium 5 ug/L
EPA 6010B Trace Water Vanadium 12 ug/L
EPA BC10B Trace Waler Zine 100 ugft

Revised 5/1/02 8



Pace Analytical Services, inc.

Lenexa, Kansas Laboratory

Method
EPA G190
EPA 619
EPA 624
EPA 624
EFA BZ4
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPA 624
EPAa 624
EPA 624
EPA 624
EPA 624 Low Level
EPA 624 Low Leval
EPA 624 Low Leve)
EPA 524 Low Level

Revised 5{1/02

Matrix
Water
Waler
Water
Water
Valer
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Waler
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
VWater
Water
Water
Water

Minimum Reporting Limits

Parameter Name
Prometon

Simazine
1,1-Dichloroethane
1,1-Dichloroethene
i,1,1-Trichioroelhane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,2-Dichloroethene (Total)
1,3-Dichloropropene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Chloroethylvinyl ether
2-Propanot

Acetone

Acrolein

Acrylonitrile

Benzene
Bromadichloromethane
Bromomethane
Bromoform
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Carbon tetrachloride
Chiorobenzene )
Chloroethane
Chiloroform
Chloromethane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene

Ethyl amy! ketone
Methylene chloride

4-Methyl-2-pentanone (MIBK)

n-Hexane

Styrene
trans-1,2-Dichioroethene
trans-1,3-Dichloropropene
Tetrachloroethene

1,1,2-Trichlorotrifluorcethane

Toluene
Trichioroethene
Trichlorefluoremsethene
Xylene (Total)

Vinyl chloride
1,1-Dichloroethane
1.1-Dichicroethene
1,1.1-Tnchloroethane
1,1,2-Trichloroethane

10
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Units
ug/l
ugfL
g/l
ug/l
ugiL
ugiL
ug/L
ug/L
ug/L
ug/L
ug/Ll.
ug/L
ug/L
ug/L
ugfl
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ugfL
ug/L
ug/L
ug/L
ug/l
ug/L
ugfl
ug/L
ugf/L
ug/L
ug/l
ug/L
wg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ugil
ug/L
ug/L
ugil
ug/L
ug/L
ug/L
ugit.
ug/l
ug/l



Pace Analytical Services, Inc. Minimum Repbrting Limits
Lenexa, Kansas Laboratory '

Method Matrix Parameter Name RL Units
EPA 625 Water 2 8-Dinitrotoluene 5 ug/L
EPA 625 Water 2-Chloranaphthalene 5 ug/L
EPA 625 Water 2-Chlorophenal 5 ug/l
EPA 625 Water 2-Methylphenol (o-Cresol) 10 ug/L
EFABZ9 Vvater Z-Miiropienoi 5 ugiL
EPA 625 Water 3.3-Dichlorobenzidine 17 ug/t
EPA 625 Water 3-Methylphencl (m-Cresol) 10 ugil
EPA 625 Water 4 8-Dinitro-2-methylphenol 24 ug/L
EPA 625 Water 4-Bromophenylphenyl ether 5 ug/L
EPAB25 Water 4-Chloro-3-methyiphenaoi 5 ug/L
EPA 625 Water 4-Chlorophenylpheny! ether 5 ug/L
EPA 625 Water 4-Methylphenol (p-Cresol) 10 ug/L
EPA 625 Water 4-Nitrophenol 5 ug/L
EPA 625 Water Acenaphlbene 5 ug/L
EPA 625 Water Acenaphthylene 5 ug/L
EPA 625 Water Anthracene 5 ug/L
EPA 625 Water Butylbenzylphihalate 5 ug/L
EPA B25 Water Benzo(k)fluoranthene 5 ug/i
EPA 625 Water Benzo(g,h.i)perylene 5 ug/l
EPA 625 Woater Benzo{a)anthracene 5 ugil.-
EPA 625 Water Benzidine 44 ug/L
EPA 625 Water Benzo(b)fluoranthene 5 ug/L
EPA 625 Water Benzo{a)pyrene 5 ug/L
EPA 625 Water bis({2-Chloroethoxyymethane 5 ug/L
EPA 625 Water bis(2-Chloroethyl) ether 6 ug/L
EPA 625 Water bis{2-Chloraisoprogyl} ether G ug/L
EPA 625 Water bis(2-Ethylhexyl)phthalate 5 ug/L
EPA 625 Water Chrysene 5 ug/L
EPA 625 Water Dibenz({a h)anthracene 5 ug/L
EPA 625 Water Dimethylphthalate 5 ug/L
EPA 825 Water Di-n-buiylphthalate 5 ug/L
EPA 625 Water Di-n-octylphthalate 5 ug/L
EPA 625 Water Diethylphthalate 5 ug/L
EPA 625 Water Flucrene 5 ug/l
EPA 625 Water Flucranthene 5 ugflL
EPA 625 Water Hexachloro-1,3-butadiene 5 ug/l
EPA 625 Water Hexachlorobenzene 5 ug/L
EPA 625 Water Hexachlorocyclopentadiene 5 ug/L
EPA 625 Water Hexachloroethane 5 ug/L
EPA 625 Water indeno(1,2,3-cd)pyrene 5 ug/l
EPA 625 Water Isophorone 5 ug/l.
EPA 625 Water Naphthalene 5 ug/L
EPA 625 Water N-Nitroso-di-n-propylamine 5 ug/L
EPA 625 Water Nitrobenzene 5 ug/L
EPA 825 Water MN-Nitrcsodimethylamine ) ugl/h
EPA 625 Water N-Nitrosodiphenylamine 5 ugfL
EPA 625 Water Phencl 5 ug/iL
EPA 625 Waler Phenanthrene 5 ugfL
EPA 625 Water Pertachlcrophienct 5 ug/l
EPA 628 Water Pyrene 5 ugfL
EPA 880 Water Dichlorobipheny! 05 ug/L
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Face Analytical Services, Inc.
Lenexa, Kansas Laboratory

Method

EPA 80218

EPA 80218

EPA 80218

EPA 8021B

EPA 80218

EPA 80218

EPA 8021B

EPA 8021B

EPA 8021B

EPA 8021B

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8082

EPA 8081A TCLP
EPA 8081A TCLP
EPA 8081A TCLP
EPA 8081A TCLP
FPA B081A TCLP
EPA 8081A TCLP
EPA 8081A TCLP
EPA BOS1A TCLP
EPA 8081A TCLP
EPA 8081A TCLP
£PA 8081A TCLP
EPA 8081A TCLP
EPA 8081A TCLP
EPA 8081A TCLP
EPA 8081A TCLP
EPA 8081A TCLP
EPRA 2081A

EPA 8081A

EPA SD81A

EPA 8081A

EPA S081A

EPA 8051A

EPA B081A

Revised 5/1/02

Matrix
Solid
Water
Waler
Waler
Vvaier
Water
Water
Water
Water
Leachate
Qil

Qil

Qil

Qil

(Ol

Qil

Oil

Qil

Qil

Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Wipe
Leachate
Leachate
Leachate
Leachate
Leachate
Lezchate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
L.eachate
Leachate
Leachate
Leachate
Solid
Solid
Sclid
Solid
Solid
Sclid
Solid

Minimum Repornting Limits

Parameter Name
Xylene (Total)
1,2-Dichloroethane
1,2-Dibromoethane (EDB)
Benzene

Eihyibenzene
Methyl-tert-butyl elher
Naphthalene

Toluene

Xylene (Total)

Benzene

PCB-10186 {Aroclor 1016)
PCB-1221 (Aroclor 1221)
PCB-1232 {Aroclor 1232)
PCB-1242 {Araclor 1242)
PCB-1248 (Aroclor 1248)
PCB-1254 {Aroclor 1254)
PCB-1260 (Aroclor 1260)
PCB-1262 {(Aroclor 1262)
PCB-1268 (Aroclor 1268)
PCB-1016 {Arocior 10186}
PCB-1221 (Aroclor 1221)
PCB-1232 (Aroclor 1232)
PCB-1242 (Aroclor 1242)
PCB-1248 {Aroclor 1248)
PCB-1254 {Aroclor 1254)
PCB-1260 (Aroclor 1260)
PCB-1262 (Aroclor 1262)
PCB-1268 (Aroclor 1268)
4 4'-DDT

gamma-BHC (Lindane)
Chlordane (Technical)
Dieldrin

Endrin

Heptachlor

Heptachlor epoxide
Methoxychior

PCB-1016 {Aroclor 1016)
PCB-1221 (Arocior 1221}
PCB-1232 (Aroclor 1232)
PCB-1242 {Aroclor 1242)
PCB-1248 {Aroclor 1248)
PCB-1254 (Aroclor 1254}
PCB-1260 (Aroclor 1260)
Toxaphene

4,4'-DDD

4 4'-DDE

4 4-DOT

Aldrin

alpha-BHC

beta-BHC

delta-BHC

14

RL
178
05
10

~N =S 2NN
[ ] oo

NMNNMNRNNRODNMDN S = a2 =,

Units
ug/kg
ug/L
ug/L
ugil
ug/L
ug/L
ua/L
ug/t
ug/L
ug/L
ma/kg
mgfkg
mg/kg
mag/kg
mg’kg
mg/kg
mg/kg
my/kg
mgy/kg
ug

ug

ug

ug

ug

ug

ug

ug

ug
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
ma/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/l.
magit.
mgil
mg/L
ug/kg
ug/kg
uglkg
ugrkg
ug/kg
ug/kg
ug/kg



Pace Analylica! Services, Inc. Minimum Repbning Limits
Lenexa, Kansas Laboratory

Method Matrix Parameter Name RL Units

EPA 8082 Sclid PCB-1260 (Aroclor 1260) 33 uglkg
EFA 8082 Water PCB-1016 {Aroclor 1016) 1 ug/L
EPA B0OE2 Water PCB-1221 (Arcclor 1221) 1 ug/L
EPA 8082 Water PCB-1232 {Aroclor 1232) 1 ug/L
EPA 8082 Water PCB-1242 {Arocior 1242) 1 ugiL
EPA 8082 Water PCB-1248 {Aroclor 1248) 1 ugfl
EPA 8082 Water PCB-1254 (Arcclor 1254) i ugfL
EPA 8082 Water PCB-1260 {Arcclor 1260) 1 ug/L.
EPA 8141 Solid TEPP ' 100 ugrkg
EPA 8141 Sohd Alrazine ' 100 ug/kg
EPA 8141 Solid Azinphos, methyt (Guthion) 33 ugfkg
EPA B141 Solid Bolstar 33 ug/kg
EPA 8141 Solid Chlorpyrifos 33 ug/ka
EPA 8141 Solid Coumaphos 33 ug/kg
EPA 8141 Solid Demeton-0 ; 33 ug/kg
EPA 8141 Solid Demeton-S 33 ug/kg
EPA 8141 Solid Diazinon 33 uvg/kg
EPA 8141 Solid Dirnethoate 33 uglkg
EPA 8141 Solid Bisulfoton 33 ug/kg
EPA 8141 Solid Dichlorvos 33 ug/kg
EPA 8141 Solid EPN (ENT) 33 ug/kg
EPA 8141 Solid Ethoprop 33 ug/kg
EPA 8141 Solid Famphur 33 ug/kg
EPA 8141 Solid Fensulfothion 33 ug/kg
EPA 8141 Solid Fenthion a3 ug/kg
EPA 8141 Solid Malathion 67 ug/kg
EPA 8141 Solid Methyl parathion 33 ug/kg
EPA 8141 Solid Merphos 33 ug’kg
EPA 8141 Solid Mevinphos 33 ug/kg
EPA 8141 Solid Naled 100 ug/kg
EPA 8141 Solid 0.0,0-Triethylphosphorothioate 33 ug/kg
EPA 8141 Solid Phorate 33 ug/kg
EPA 8141 Sclid Parathicn (Ethyt narathion} 33 ug/kg
EPA 8141 Solid Ronnel 23 ug/kg
EPA 8141 Solid Sulfotepp {Thiodiphosphoric Ac 33 ug/kg
EPA 8141 Solid Thionazin 33 ug/kg
EPA 8141 Solid Tokuthion {Prothiofos) 33 ug/kg
EPA 8141 Solid Trichloronate 33 ug/kg
EPA 8141 Solid Tetrachlorovinphos 33 ug/kg
EPA 8141 Water TEPP 8 ug/L
EPA 8141 Water Atrazine 1 g/l
EPA B141 Water Azinphos, methy} (Guthion) 1 ug/L
EPA 8141 Water Boistar 07 ugiL
EPA 8141 Waler Chiorpyrifos 0.7 ugfL
EPA 8141 Water Coumaphos 1 ug!
EPA 8141 Water Demeton-O 1 ug/L
EPA 8141 Water. Demeton-S 1 ug/L.
EPA 8141 Water Diazinon R ugil
EFA 3147 Water OCimethoate i ugfi
EPA 3141 Water Disulfoton 0.7 ugiL
EPA 8141 Water Dichlorvos 2 ugiL
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Pace Analytical Services, Inc.

Lenexa, Kansas Laboratory

Method

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8141

EPA 8151A TCLP
EPA 8151A TCLP
EPA 8151A TCLP
EPA 8151A

EPA 8151A

EPA 8151A

EPA 8151A

EPA 8151A

EPA 8151A

EPA 8151A

EPA 8151A

EPA 8151A

EPA 8151A

EPA 8151A

EPA 8151A

EPA 8151A

EPA B151A

EPA 8151A

EPA 8151A

EPA 8151A

EPA B151A

EPA 8151A

EPA 831581A

EPA 32608 TCLP
EPA 8260B TCLP
EPA 82608 TCLP
EPA 8260B TCLP
EPA 82608 TCLF
EPA 8260B TCLP
EPA 8260B TCLP

Revised 5/1/02

Matrix
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Waler
Water
Water
Leachate .
Leachate
Leachale
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Solid
Solid
Selid
Solid
Solid
Solid
Solici
Solid
Solid
Solid
Leachate
Leachate
L.eachate
Leachate
Leachate
Leachate
Leachate

Minimum Reporting Limits

Parameter Name
Chiorpyrifcs
Cyanazine
Desethylatrazine
Desisopropylatrazine
EFPTC

Ethalfluralin
Fonofos

Malathion

Methyl parathion
Metolachlor
Metribuzin
Propachlor
Pendimethalin
Phorate

Prometon
Propazine
Parathion {Ethyl parathion)
Simazine

Terbufos

Trifturalin

Triallate

2,4,5-T

2,4-D

2,4,5-TP (Silvex)
2.45-T

2.4-D

2,4-DB

MCPA

MCPP

Dalapon

Dicamba

Dinoseb
Bichioreprop

2.4 5-TP {Silvex}
2.45-T

2,4-D

2.4-DB

MCPA

MCPP

Dalapon

Gicamba

Dinoseb
Dichloroprop

2,4 5-TP (Silvex)
1,1-Dichiorcethane
1,1-Dichloroethene
1,1, 1-Trichloroethane
1,1.2,2-Tetrachtoroethane
1,2-Dichloroethane
1.2-Dichloroethene {Total}
2-Butanone {MEK)

18

RL
0.3
03
0.3
0.3
0.3
04
086
0.4
0.3
06
0.6
1.5
0.7
03
0.4
0.3
0.3
0.4
0.3
04
06
7.5
20

7.5
0.1

0.5

100
100
2.5
0.1
0.5

g.1

16

40
160
20000
20000
150
16.2
38

52

15

EN

w1V

50
80
50
60
50
1000

Units
ug/L
ugiL
uail
ugiL.
ugil
ug/t.
ug/l.
ug/b
ugiL
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ugiL
ugflL
ugft.
g/l
ug/L
ug/l
ugit,
ugit.
ugfL
ug/L
ugft
ug/L
ugfl
ug/l
ug/L
ug/L
ug'kg
ugrkg
ug/kg
ug/kg
ug/kg
ug/kg
Lig/kg
ugikg
ug/kg
ug/kg
ugfL
ug/l
ug/l
ug/L
ugfl
ug/L
ugflL



Pace Analytical Services, Inc.
Lenexa, Kansas Laboratory

Method Matrix
EPA 5035/82608 Solid
EPA 5035/82608 Solid
EPA 5035/82608 Solid
EPA 5035/8260B Solid
EFPA 5035/62600 Soiid
EPA 5035/8260B Solid
EPA 5035/82608 Solid
EPA 5035/8260B Solid
EPA 5035/8260B Solid
EPA 5035/8260B Solid
E£PA 5035/82608 Solid
EPA 5035/82608B Solid
EPA 5035/8260B Solid
EPA 5035/8260B Solid
EPA 5035/8260B Solid
EPA 5035/82608 Solid
EPA 5035/82608 Solid
EPA 5035/8260B Solid
EPA 5035/8260B Solid
EPA 5035/8260B Solid
EPA 5035/8260B Solid
EPA 5035/8260B Solid
EPA 5035/82608 Solid
EPA 5035/82608 Solid
EPA 5035/8260B Solid
EPA 5035/82608 Solid
EPA 5035/8260B Soiid
EPA 5035/82608 Solid
EPA 5035/82608 Solid
EPA 5035/82608 Solid
EPA 5035/82608 Soflid
EPA 5035/8260B Solid
EPA 5035/8260B8 Solid
EPA 5035/82608 Solid
EPA 5035/32608 Solid
EPA 5035/82608B Solid
EPA 5035/82608 Solid
EPA 5035/82608 Solid
EPA 5035/82608 Solid
EPA 5035/82608 Solid
EPA 5035/8260B Solid
EPA 5035/82608 Solid
EPA 5035/82608 Saolid
EPA 5035/8260B Sohd
EPA £035/8280B Selid
EPA 5035/82608 Solid
EPA 5035/8260B “Solid
EPA 5035/82608 Soiid
EPA 5(335/3260B Solid
EPA 5035/82608B Solid
EPA 5035/8260B Sclid

Revised 5/1/02

Minimum Reporting Limits

Parameter Name
Acetone

Acrolein

Acetonitrile

Acrylonitrile
Bromochiocromeinane
Benzene

Bromobenzene
Bromadichloromethane
Bromomethane
Bromoform
cis-1,2-Dichloroethene
cis-1,3-Dichloropraopene
Carbon tetrachloride
Chlorobenzene
Chlorgoprene
Chioroethane

Chioroform
Chloromethane
Dibromochloromethane
Dichlorodiftuoromethane
Diisopropyl ether
Dibromomethane
Ethylbenzene
Ethyl-tert-butyl ether
Gasoline
Hexachloro-1,3-butadiene
lodomethane
Isopropyibenzene (Cumene)
Methylene chloride
Methyl-tert-butyl ether
Methacrylonitrile
4-Methyl-2-pentanone (MIBK)
ma&p-Xylens

Naphthalere
n-Butylbenzene
n-Hexane
n-Propylbenzene
o-Xylene
p-isopropyttoluene
Propionitrile
sec-Butylbenzene
Styrene
trans-1,2-Dichlorogethene
trans-1,3-Dichloropropene
frans-1 4-Dichiore-2-buten
tert-Amyimethy! ether
Tetrachloroethene
1.1,2-Trichlorotriflucroethane
Toluene

Trichlorgethene
Trichlorofluoromethane
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Units
ug/kg
ug/kg
ug/kg
ug/kg
uyiky
ug/kg
ug/kg
ug/kg
ug/kg
ugrkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugrkg
ugfkg
ug/kg
ug/kg
ug/kg
ug/kg
uglkg
ug/kg
ug/kg
uglkg
ug/kg
ug/kg
ugfkg
ugrkg
ug’kg
ug/kg
ug/kg
uglkg
ug/kg
ugfkg
ugfkg
vg/kg
ug/kg
ug/kg
ualkg
ugfkg
ug/kg
ugfkg
ugfkg
ug/kg
ug/kg
ug/kg
ugikg
uglkg
ug/kg



Pace Analytical Services, Inc.
Lenexa, Kansas Laboratory

Method Matrix
EPA 5030/82608B Solid
EPA 5030/82608 Solid
EPA 5030/8260B Solid
EPA 5030/8260B Salid
EFA 503(/6260B Soiwg
EPA 5030/82608B Solid
EPA 5030/8260B Solid
EPA 5030/8260B Solid
EPA 5030/8260B Solid
EPA 5030/8260B8 Solid
EPA 5020/8260B Solid
EPA 5030/82608 Solid
EPA 5030/3260B Solid
EPA 5030/8260B Salid
EPA 5030/82608B Sahd
EPA 5030/8260B Solid
EPA 5030/8260B Soid
EPA 503(/8260B Solid
EPA 5030/8260B Solid
EPA 5030/82608 Solid
EPFA 5030/8260B Solid
EPA 5030/82608 Solid
EPA 5030/82608 Solid
EPA 5030/8260B Solid
EPA 5030482608 Solid
EPA 5030/82608 Solid
EPA 5030/8260B Solid
EPA 5030/8260B Solid
EPA 5030/82608 Solid
EPA 5030/8260B Solid
EPA 5030/8260B Solid
EPA 5030/82608B Solid
EPA 5030/3260B Solid
EPA 5030/82608 Solid
EPA 5030/8260B Solid
EPA 5030/82608 Solid
EPA 5030/82608 Soiid
EPA 5030/8260B Solid
EPA 5030/82608 Solid
EPA 5030/8260B Solid
EPA 5030/8260B Solid
EPA 5030/8260B Solid
EPA 5030/8260B Solid
EPA 5030/8260B Solid
EDA £03(/82808B Solid
EPA 5030/8260B Solig
EPA 5030/82608 Solid
EPA 5030/82608B Salid
EPA 8260B-UST Water
EPA 8260B-UST Water
EPA 8260B-UST Water

Revised 5/1/02

Minimum Repoiting Limits

Parameter Name
Chloroprene
Chloroethane

Chlcroform
Chloromethane
Dibromochicromethane
Dichlorodiflucromethane
Diisopropyl ether
Dibromomethane
Ethylbenzene
Ethyl-tert-butyl ether
Gasoline
Hexachioro-1,3-butadiene
lodomethane
Isopropylbenzene (Cumene)
Methylene chloride
Methyl-tert-buty! ether
Methacrylonitrile
4-Melhyl-2-pentanone (MIBK)
mé&p-Xylene

Naphthalene
n-Butylbenzene
n-Hexane
n-Propylbenzene
o-Xylene
p-Isopropyltcluene
Propionitrile
sec-Butylbenzene
Styrene
trans-1,2-Dichioroethene
trans-1,3-Dichloropropene
trans-1,4-Dichioro-2-butene
tert-Amylmethyi ether
Tetrachloroethene
1.1,2-Trichlorotrifluoroethane
Toluene

Trichloroethene
Trichtoroflucromethane
tert-Butylbenzene

Xylene (Total)

Vinyl acetate

Vinyl chioride
1,2-Dichlorcethane
Benzene

Ethylbenzene
Methy!-tert-butyl ether
Naphthalene

Toluene

Xylene (Total)
1.2-Bichicroathane
Benzene

Ethylbenzene
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50
250
250
&0
175

Units
ug/kg
ugka
uglkg
uglkg
Ugikg
ugrkg
ug/kg
ug/kg
ugfkg
uglkg
ug/kg
ug/kg
uglkg
ug’kg
ug/kg
ugrkg
ug/kg
ugfkg
ug/kg
uafkg
ug/kg
ug/kg
ug/kg
ugl/kg
uglkg
uafkg
ug/kg
ug/kg
ugikg
ugfkg
ug/kg
ug/kg
uarkg
ugfkg
ug/kg
ug’kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugrkg
ug/kg
ug/kg
ugfkg
ug/kg
ug/kg
ug/kg
ug/l

ug/L

ug/l



Pace Analytical Services, Inc,

Lenexa, Kansas Laboratory

Methed

EPA 8260B
EPA 82640B
E£PA 8260B
EPA 82608
EFA 82508
EPA 8260B
EPA 82608
EPA 8260B
EPA 82608
EPA 82608
EPA 8260B
EPA 8260B
EPA 82608
EPA 8260B
EPA 3260B
EPA 8260B
EPA 3260B
EPA 8260B
EPA 8260B
EPA 8260B
EPA 82608
EPA 82608
EPA 8260B
EPA 8260B
EPA 8260B
EPA 82608
EPA 8260B
EPA 8260B
EPA 8260B
EPA 82608
EPA 8260B
EPA 8260B
EPA 8260B
EPA 82608
EPA 8260B
EPA 82608
EPA 82608
EPA 82608
EPA 82608
EPA 82608
EPA 8260B
EPA 8260B
EPA 8260B
EPA 82608
EPA 8260
EPA 82608
EPA 82608
EPA 82608
EPA 32608

EPA 82608 SPLP
EPA 82608 SPLP

Revised 5/1/02

Matrix
Water
Water
Water
Waler
Vialer
Water
Water
Water
Waler
Waler
Water
Water
Water
Water
Water
Water
Water
Water
Walter
Water
Water
Water
Water
Waler
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Woater
Water
Water
Water
Water
Water
Water
Water
Water
Leachate
Leachate

Minimum Reporting Limits

Parameter Name
cis-1,3-Dichloropropene
Carbon tetrachloride
Chlorobenzene
Chloroprene
Chivroethane

Chiorcform
Chloromethane
Dibromochioromethane
Dichlorodifluoromethane
Diisopropyl ether
Dibromomethane

Ethyl acrylate
Ethylbenzene
Ethyl-tert-buty) ether
Gasoline '
Hexachloro-1,3-butadiene
lodornethane
Isopropylbenzeng (Cumene)
Methylene chloride
Methyl methacrylate
Methyl-tert-buty] ether
Methacrylonitrile
4-Methyl-2-pentanone (MIBK)
mép-Xylene

m-Xylene

Naphthalene
n-Butylbenzene
n-Hexane
n-Propylbenzene
o-Xylene
p-tsopropyltoluene
Propionitrile

p-Xylene
sec-Butylbenzene
Styrene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
trans-1,4-Dichioro-2-butene
tert-Amylmethyl ether
Tetrachloroethene
Tetrahydrofuran
1,1,2-Trichlorotrifluoroethane
Toluene

Trichloroethene
Trichlorofluoromethane
tert-Butylbenzene

Xylene (Total)

Vinyl acetate

Vinyl chloride

1. 1-Dichlorcethane
1,1-Dichlcroethene

24
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Units
uglt
ug/lL
ugfl
ug/L
ugt
ug/L
ug/L
ug/L
ug/l
ug/L
ug/l
ug/L
ug/L
ugfl
ug/l.
ug/L
ug/l
ug/L
ugfl
ug/L
ugflL
ug/l
ug/l
ug/lL
ug/L
v/l
ug/l.
ug/l
ugil
ug/l
ug/t.
ugit.
ugiL
ug/l
ug/lL
ugfl.
ug/L
ug/L
ug/L
ug/l
g/l
ugiL
ugfL
ug/L
ug/t
ug/L
ugiL
ugil
ug/l
ugil
ugfL



Pace Analytical Services, Inc.
Lenexa, Kansas Laboratory

Method

EPA 82608 SPLP
EPA 8260B SPLFP
EPA 8260B SPLP
EPA B2608 SPLP
EFPA §2608 SPLP
EPA 8260R SPLP
EPA 8260B SPLF
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 3260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Leve!
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 82608B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 82608-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Lavel
EPA 82€CE-Low Laevel
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 82608-Low Levet
EFA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 82608-Low Lavel
EPA 8260B-Low Level
EPA 8260B-Low Level
EPA 8260B-Low Lavel
EPA 8260B-Low Lavel
EPA 8260B-Low Lavel
EPA 8260B-Low Lavel

Revised 5/1/02

Matrix
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachaie
Water
Water
Water
Water
Water
Waler
Walter
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Minimum Reporting Limits

Parameter Name
trans-1,3-Dichicroprepene
Tetrachloroethene
Toluene

Trichloroethene
Trichiorofiucromeinane
tert-Butylbenzene

Viny! chloride
1,1-Dichloroethane
1,1-Dichloroethene
1,1-Dichloropropene

1,1, 1-Trichloroethane
1,1.2-Trichloroethane
1.1,1.2-Telrachloroethane
1,1,2,2-Tetrachloroethane
1,2.4-Trichlorcbenzene
1.2-Dichlorobenzene
1.2-Dibromo-3-chioropropane
1,2-Dichlorogthane
1,2-Dibromoethane (EDB)
1,2-Dichloropropane
1,2-Dichloroethene (Total)
1,2 4-Trimethylbenzene

1.2, 3-Trichlorobenzene
1,2,3-Trichloropropane
1,3-Dichiorobenzene
1,3-Dichloropropane
1,3,5-Trimethylbenzene
1.,4-Dichlorobenzene
1,4-Dioxane {p-Dioxane)
1-Chlorghexane
2,2-Dichloropropane
2-Butanone (MEK)
2-Chlerotoluene
2-Chloroethytvinyl ether
2-Hexanone
2-MethyInaphthalene
2-Propanol

Allyl chloride
4-Chlorotoluene

Carbon disulfide

Acetone

Acrolein

Acetonitrite

Acryionitrile
8romochloremethanse
Benzene
bis-Chloromethyl ether
Bromoethane
Bromobenzene
Bromodichioromethane
Bromomethane

gt SY
-

T N N I T % e N A L R T e g Gy I 4 B S VR 4 ]

O0n — o
o

500
10

10
16
20
100

Units
ug/L
ugfl
ug/L
ugfL
ugit.
ugfl.
ugil
ug/l
ugil
ugfk.
ugil
ugil
ugiL
ugil
ug/t
ugib
ugiL
ug/L
ug/L
ug/L
ug/L
ugfl
ug/L
ugil
ug/L
ugfL
ug/L
ug/L
ug/l
ugfL
ug/L
ug/t
ugfL
ug/L
ug/L
ug/lL
ugil
ug/L
ug/L
vg/lL
ug/L
ug/L
ug/L
ug/L
ugfl
ug/L
ug/L
ug/l
ugit
ug/ll
ug/l



Pace Analytical Servsices, Inc.
Lenexa, Kansas Laboratory

Minimum Reporting Limits

Method Matrix Parameter Name

EPA 8270C Solid 1,4-Dichlorobenzene

EPA 8270C Solid 1-Methyinaphthalene

EPA 8270C Schd 1-Naphthaleneamine

EPA 8270C Solid 2.4, 6-Trichlorophenal

EFPA B270C Soiid 2 4-Dichiorophenoi

EPA 8270C Solid 2,4-Dimethylphenol

EPA 8270C Solid 2,4-Dinitrophenol

EPA 8270C Solid 2.4-Dinitrotoluene

EPA 8270C Solid 2.4,5-Tiichlorophenal

EPA 8270C Solid 2.6-Dichiorophenal

EPA 8270C Sofid 2,6-Dinitrotoluene

EPA 8270C Sohd 2-Acetylaminofluorene
EPA 8270C Solid 2-Amino-2-methylpropanal
EPA 8270C Solid 2-Chloronaphthalene

EPA 8270C Solid 2-Chlorophenci -

EPA 8270C Solid 2-Methyl-5-nitroaniline
EPA 8270C Solid 2-Methylphenol (o-Cresol)
EPA 8270C Solid 2-Methylnaphthalene

EPA 8270C Solid 2-Nitroaniline

EPA B270C Solid 2-Nitrophenol

EPA 8270C Solid 2-Picoline

EPA 8270C Solid 3,3-Dichlorobenzidine
EPA 8270C Solid 3-Methylphenol {(m-Cresol)
EPA 8270C Solid 3-Nilroaniline

EPA 8270C Solid 4,6-Dinitro-2-methylphenot
EPA 8270C Solid 4-Bromophenylphenyi ether
EPA 8270C Solid 4-Chloro-3-methyiphenaol
EPA 8270C Solid 4-Chioroaniline

EPA 8270C Solid 4-Chlorophenylpheny! ether
EPA 8270C Solid 4-Methyiphenol (p-Cresol)
EPA B270C Solid 4-Nitroaniline

EPA 8270C Solid 4-Nitrophenol

EPA 8270C Solid 7.12-Dimethytbenz{a)anthracene
EPRA 8270C Sclid N, N-Dimethylformamide
EPA 8270C Solid Acenaphthene

EPA 8270C Solid Acenaphthylene

EPA 8270C Solid Acetophenaone

EPA 8270C Solid Aniline

EPA 8270C Solid Anthracene

EPA 8270C Solid Aramite

EPA 8270C Solid Butylbenzylphthalate

EPA 8270C Solid Benzoic acid

EPA 8270C Solid Benzyl alcohol

EPA 8270C Solid Benzol(k}fuoranthene
EPA 8270C Solid Benzof{g.hllperylene

EPA 8270C Solid Benzo(a)anthracene

EPA 8270C Solid : Benzidine

EPA 8270C Solid Benzo{p)fluoranthene
EPA 8270C Sctid Benzo{a)pyrens

EPA 8270C Solid Biphienyl {Diphenyl)

EE‘A 8270C Solid bis(2-Chloroethoxy)methane
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Rt
330
330
330
330
330
330
1600
330
330
330
330
330
330
330
330
330
330
330
1600
330
330
660
330
1600
1600
330
660
660
330
330
1600
1600

1660
230

-

330
330
230
330
330
330
330
1600
660
330

a0

fe-a L

330
16C0
330
2330
330
330

Units
ug/kg
ugikg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
uglkg
uglkg
ug/kgQ
ugikg
ug/kg
ug/kg
uafkg
ug’kg
ug/kg
ugfkg
ug/kg
ugfkg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kQ
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug'kg
ug/kg
uglkg
ug/kg
ug/kg
ug/kg
ug/kg
uglkg
uglkg
ug/kg
ug/kg
ug/kg
ug/kg
ugGkg
ug/kg
ugikg



Pace Analytical Services, Inc.
l.enexa, Kansas Laboratory

Minimum Reporting Limits

Method Matrix Parameter Name

EPA 8270C Solid Quinoline

EPA 8270C Solid Safroie

EPA 8270C Water 1,2,4-Trichlorcbenzene
EPA 8270C Water 1,2-Dichlorobenzene

EPA BZ270C Waier 1.2-Diphenyihydrazine
EPA 8270C Water 1,3-Dichlorobenzene

EPA B27GC Water 1,3-Dinitrobenzene

EPA 8270C Water 1,3,5-Trinitrobenzene

EPA 8270C Water 1,4-Dichlorobenzene

EPA 8270C Water 1,4-Naphthoguinone

EPA 8270C Water 1,2.4,5-Tetrachlorobenzene
EPA 8270C Water 1-Methylnaphthalene

EPA 8270C Water 1-Naphthaleneamine

EPA 8270C Water 2.3,4,6-Tetrachlarophenol
EPA 8270C Water 2.4,6-Trichlerophenol

EPA 8270C Water 2.4-Dichlorophenol

EPA 8270C Water 2,4-Dimethyiphenol

EPA 8270C Water 2,4-Dinitrophenoi

EPA 8270C Water 2,4-Dinitrotoluene

EPA 8270C Water 2,4, 5-Trichlorophenc!

EPA 8270C Water 2,6-Dichlorophenol

EPA B270C Water 2,6-Dinitrotoluene

EPA 8270C Water 2-Acetylaminofluorene
EPA 8270C Water 2-Amino-2-methylpropanol
EPA 8270C Water 2-Chloronaphthalene

EPA 8270C Water 2-Chlorophenol

EPA 8270C Water 2-Methyl-5-nitroaniline
EPA 8270C Water 2-Methylphenol {o-Cresol}
EPA 8270C Walter 2-Methylnaphthalene

EPA 83270C Water 2-Nitroaniline

EPA 8270C Water 2-Naphthaleneamine

EPA 8270C Water 2-Nitrophenol

EPA B270C Water 2-Picoline

EPA 8270C Water 3,3'-Dichlorobenzidine
EPA 8270C Water 3,3'-Dimethylbenzidine
EPA 8270C Water 3-Methylcholanthrene
EPA 8270C Water 3-Methyiphenol (m-Cresol)
EPA 8270C Water 3-Nitroaniline

EPA 8270C Water 4 6-Dinitro-2-methylphenol
EPA 8270C Water 4-Aminobiphenyl

EPA 8270C Water 4-Bromophenylphenyl ether
EPA 8§270C Waler 4-Chloro-3-methylphenc!
EPA 8270C Water 4-Chloroaniline

EPA 8270C Water 4-Chlorophenyipheny] ether
EPA 22700 Waler 4-Methylpheno! (p-Cresol)
EFA 8270C Water 4-Nitroaniling

EPA 8270C Water 4-Nitrophenol

EPA 8270C Water 4-Nitroquinoline-n-oxide
EPA 8270C Water 7,12-Cimethylbenz{ajanthracene
EPA 8270C Water N, N-Dimethylfcrmamide
EPA 8270C Water a,a-Dimethylphenylethylamine
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RL
330
330
10
10

¥ a]

Fas
10
10
10
10
50
10
10
10
10
10
10
10
50
10
50
10
10
10
10
10
10
10
10
10
50
10
10
10
20
10
10
20
50
50
10
10
20
20
10
10
50
50
10
S
10
10

Units
ug/kg
ug/kg
ugl/l.
ugfL
ugiL
ug/L
ug/l.
ug/l.
ugil
ug/l
ugil
ugil
ug/l.
ugil
ug/L
ug/L
ug/L
ugiL
ug/L
ug/l
ug/L
ugft
ugil
ug/L
ug/L
ug/b
ugiL
ugil.
ug/L
ugiL
ug/L
ugfl
ugfL
ug/l
ugil
ug/L
ugflL.
ugiL
ug/l
ugfL
ugil
ug/L
ug/L
ugil
ugfl
ug/l.
ugiL
ug/t.
ugll
ug/ll
ug/L



Pace Analytical Services, Inc.

Lenexa, Kansas Laboratory

Method

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 827GC

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C TCLP
EPA 8270C TCLP
EPA 82703C TCLP
EPA 8270C TCLP
EPA 8270C TCLP
EPA 8270C TCLP
EPA 8270C TCLP
EFA 8270C TCLP
EPA 8270C TCLP
EPA 8270C TCLP
EPA 8270C TCLP
EPA 8270C TCLP
EPA B270C TCLP
EPA 8270C TCLP
EPA 8270C TCLP
EPA 8270C TCLP
EPA 8270C TCLP
EPA 8270C TCLP
EPA 8270C TCLP
EPA 8270C TCLP
EPA 8270C TCLP

Revised 5/1/02

Matrix
Weter
Water
Water
Water
VWaler
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Woater
Water
Water
Water
Water
Water
Leachate
Leachate
Leachate
Leachate
Leachate
Leachale
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Lezchate
Leachate
Leachate
Leachate
Leachate
Leachste
Leachate

Minimum Reporting Limits

Parameter Name
Methapyrilene

Methyl methanesulfonate
&-Melhylchrysene
Naphthalene
tN-Nitroso-di-n-putyiainine
N-Nitroso-di-n-propylamine
Nitrchenzene
N-methyl-2-pyrrolidone
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosediphenylamine
N-Nitrosopiperidine
N-Nitrosomethylethylamine
N-Nitrosomaorpholine
N-Nitrosopyrrolidine
O-Taiuidine

P-Dimethylaminoazobenzene

Phenacetin

Phenol

Phenanthrene
p-Phenylenediamine
Pronamide
Pentachlorobenzene
Pentachloroethane
Pentachlorophenaol
Pentachloronitrobenzene
Pyrene

Pyridine

Quinoline

Safrole
1,4-Dichlorobenzene
1-Methyinaphthalene

2.4 6-Trichlorophenol
2,4-Dichtorophenct
2,4-Dimethylphenol

2. 4-Dinitrotoluene
2,4,5-Trichlorophenol
2-Methylphenol (0-Cresol)
2-Methyinaphthalene
3-Methylphenol (m-Cresol)
4-Methylphenol (p-Cresol)
Acenaphthene
Acenaphthylene

Aniline

Anthracens
Benzo{k)fluoranthene
Benzo(g,hhperylene
Benzo{aanthracene
Benzidine
Benzo(ajpyrene
bis{2-Ethylhexyl)phthalate

32

RL
10
10
50
10
i0
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
100
100
100
160
100
100
500
100
100
200
100
50
100
100
50
100
100
50
500
50
50

Units
ugfL
ug/l.
ugil
ugfL
tgit
ug/il
ug/t
ugiL
ug/L
ug/l
ug/l
ug/L
ugiL.
ug/L
ugiL
ug/L
ugfL
ug/L
ugiL
ugfl
ug/L
ugfl
ug/L
ug/l
ug/L
ug/L
ug/L
ugfl
ug/t.
ug/L
ugll,
ug/l
ugft
Lgdl
ug/L.
ug/l
ug/l
ug/l
ugil.
ug/L
ug/L
uafl
ug/l
ug/l
ugfl
ugil
ug/t
ugilL
ugil
ugil.
ugfl



Pace Analytical Services, inc.

Lenexa, Kansas Laboratory

Method

EPA 8270C SPLP
EPA 8270C SPLP
EPA B270C SPLP
EPA 8270C SPLP
EPA 82Z7T0C SFLFP
EPA 8270C SPLP
EPA 8270C SPLP
EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EFPA 8310

EPA 8310

EPA 8310

EPA B31D

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA 8310

EPA B310

EPA 9010B

EPA 90108

EPA 9034

EPA 9034

EPA 9050A

EPA 90718

EPA 9081

EPA 9095A
SM5540C
Cklahoms DRO
Oklahoma DRO
FOO01-FOD5

Revised 5/1/02

Matrix
Leachale
Leachate
Leachate
Leachate
Leacnaie
Leachate
Leachate
Soiid
Solid
Solid
Solid
Solid
Solid
Sofid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Waler
Water
Water
Water
Water
Woater
Water
Water
Water
Waler
Water
Water
Water
Water
Vvater
Water
Solid
Water
Solid
Water
Solid
Selid
Solid
Solid
Water
Sctlid
Water
Solid

Minimum Reporting Limits

Parameter Name
Naphthalene
Nitrobenzene

Fhenol

Phenanthrene
Fentachiorophenol
Pyrene

Pyridine
Acenaphthene
Acenaphthylene
Anthracene
Benzo({k)fluoranthene
Benzo(g.h.i)perylene
Benzo(a)anthracene
Benzo{b)fluoranthene
Benzo{a)pyrene
Chrysene

Dibenz(a h)anthracene
Fluorene
Fluoranthene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(k)fluoranthene
Benzo{g,h,ijperylene
Benzo(ajanthracene
Benzo{b)fluoranthene
Benza(a)pyrene
Chrysene

Dibenz(a h)anthracene
Fluorene
Fluoranthene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

Cyanide

Cyanide

Sulfide

Sulfide

Spectfic Conductance
0Ol and Grease

Cation Exchange Capacity

Free Liquids
Surfactants

Diesel Range Organics
Diesel Range Organics
1,1.1-Trichlercethane

34

RL
50
100
80
50
560
50
100
16.7
333
34
34
10

3.3

34
10
15
10
3.4
50

0.5

0.05
0.1
0.1
0.1
Q.1
(18
g.1
6.1
0.1
0.1
01
05
0.1
0.1
0.05
0.005

0.2

0.1

0.2
10
0.1
100

Units
ugfL
ug/L
ug/i
ug/L
ugri
ugfL
ug/L.
ug/kg
ug/kg
ug/kg
uag’kg
uglkg
ug/kg
ugfkg
ug’kg
ug/ka
ug/kg
ug/kg
uglkg
ug/kg
ua/kg
ug/kg
ug/kg
ug/L
ug/L
ug/L
ug/L
ug/lL
ugiL
ug/L.
ug/L
ug/l
ug/L
ug/L
ug/L
ug/t
ug/L
ug/L
ugiL
mg/kg
mg/L
mg/kg
mg/L
umohs/cm
mglko
S.

mg/L
ma/kg
mg/L
ma/kg



Pace Analytical Services, Inc.

Lenexa, Kansas Laboratory

Method
FOO1-FOOS5
FOO1-FO05
FOG1-FGO5
FOO1-FOG5
FGC1-FG05
FOO01-FOO5
FO01-FOOS5
FOG1-FO05
FO01-FO05
FOO1-FOO5
FO01-FOO5
FOO01-FOO05
FGO1-FO05
FOO1-FQOO5
FOO1-FOCS
FOO1-FO05
FO01-FO05
FO01-FOO5
F001-FO05
FOD1-FOO5
F001-FCO5
FOO1-FOOS
FOO1-FOO0S
FOQ1-FO0S
EPA 8015

EPA 8015
COklahoma GRO
Oklahoma GRO
QOklahoma GRO
Oklahoma GRO
Oklahoma GRQ
QOklapoma GRO
Cklahoma GRO
Qklahoma GRO
QOklahoma GRO
Oklahoma GRQ
Oklahoma GRO
Qklahoma GRO
Oklahoma GRO
Oklahoma GRO
Oklahoma GRO
Oklahoma GRO
Qklahoma GRO
Cklahoma GRO
OA1

QA1

QA1

QA1

CA1

QA1

QA1

Revised 5/1/02

Matrix
Water
Water
Water
Water
Vvater
Water
Water
Water
Walter
Water
Water
Walter
Water
Water
Water
Water
Water
Water
Water
Waler
Water
Water
Water
Water
Solid
Waler
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Water
Water
Water
Water
Water
Water
Water
Water
Water
Solid
Solid
Solid
Solid
Solid
Schid
Sclid

Minimum Reporting Limits

Parameter Name
Acetone

Benzene

Carbon tetrachioride
Chiorobenzene
Cyclohexanoine

Diethyl ether (Ethyl ether)
d-Limonene

Ethyl acetate
Ethylbenzene

Ethylene glycol
Isobutanol

Methylene chloride
4-Methy(-2-pentanone (MIBK)
Methanol

n-Butanol

Nitrobenzene

Propylene glycol

Pyridine
Tetrachloroethene
1,1.2-Trichiorotrifluoroethane
Toluene

Trichioroethene
Trichlorofluoromethane
Xylene (Total)

Gasoline Range Hydrocarbons
Gasoline Range Hydrocarbons
1.2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Benzene

Ethylbenzene

Gasoline Range Organics
Methyl-tert-butyl ether
Naphthalene

Toluene

Xylene (Total)

1,2, 4-Trimethylbenzene
1,3,5-Trimethylbenzene
Benzene

Ethylbenzene

Gasoline Range Organics
Methyl-tert-butyl ether
Naphthalene

Toluene

Xylene (Total)

BTEX (Total

Benzene

Ethylbenzene

Gasoline Range Hydrocarbons
Methyl-tert-buty! ether
Maphtha

Naphthalene

36

100

280
50
50
5000
260
5000
260

Units
mg/L
mg/L
ma/it
mg/L
g/l
mg/L
mg/L
mg/L
mg/L
mgiL
mgiL
mg/l.
mg/l
mg/l
mg/L
mg/L
mg/L.
mg/L
mg/L
mgfL
mg/L
mg/L
mgfL
mgil
mg/kg
mag/L
ug/kg
ugikg
ugfkag
ug/kg
ug/kg
ug/kg
ualkg
ug/kg
ug/kg
ugfl
ug/L
ug/L
ugiL
ug/t
ug/L
ug/L
ugil
ua/l
ugilg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg



Pace Analytical Services, Inc.

Lenexa, Kansas Laboratory

Method

EPA BO15S Modified
EPA 8015 Modified
EPA 8015 Modifted
EPA 8015 Modified
EPA B8G15 Modified
EPA 8015 Modified
EPA 8015 Modificd
EPA 8015 Modified
EPA 8015 Modified
EPA 8015 Modified
EPA 8015 Modified
EPA 8015 Modifted
EPA 8015 Modified
EPA 8015 Modified
EPA 8015 Modified
EPA 8015 Modified

Revised 5/1/02

Matrix
Water
Water
Waler
Water
VWater
Water
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Minimum Reporting Limits

Parameter Name

Jet Fuel

Kerosene

Mineral Spirits

Motor Qil

Transformer G

Total Pelroleum Hydrocarbons
Diesel Fuel

Fuel Oil

Gasoline

Hydraulic Fluid

Jet Fuel

Kerosene

Mineral Spirits

Moter Oil

Transformer Qil

Total Petroleurn Hydrocarbons

38

RL
0.4
0.4
0.4
0.4
0.4
0.4
10
10
10
10
10
10
10
10
10
10

Units
mog/L
mgiL
mgiL
mg/L.
gl
mg/L
mgrkg
mg/kg
mg/kg
mg/kg
ma/kg
mg/kg
mglkg
mg/kg
mg/kg
mg/kg



SOP DIRECTORY PASE KANSAS CITY LABORATORY
16-Mav-02
sopy Title REVISION
AlL-P-001-C PREPARAT]OI;J OF SOPS 12/14/01]
ALL-P-104-A  METHOD DETECTION LIMIT STUDIES 4/15/02
K5-1-2300-D ACIDITY (TITRIMETRIC ASSAY) 6/27/01
KS-1-2301-E ALKALINITY AUTOMATED IN WATER AND SOIL 4/30/01
KS-1-2502-E AMMONIA, NITROGEN 5/9/0]
K3-1-2305-D BOD AND CBOD 6/25/01]
KS-1-2308-E COD WATERS-COLORMETRIC METHOD 5431101
KS-1-2310-D RESIDUAL CHLORINE, TOTAL AND FREE 316/01
KS-[-2311-G HEX CHROME WATER - 5/24/01
KS§-1-2312-B HEX CHROME SOIL 3/25/01
. KS-[-2316-E DISSOLVED OXYGEN-ELECTRODE METHOD 6/27/01
KS-1-2317-A FERROUS IRON, DISSOLVED AND TOTAL 8/1/01
K5-1-2320-E TOTAL KJELDAHL NITROGEN 5/1101
KS-1-2326-C OIL & GREASE BY METHOD 1664 4/26/02
K5-1-2329-D TOTAL ORGANIC CARBON 6/4/01
KS-1-2330-A TURBIDITY £/14/01
KS-1-2331-E pH IN WATER AND SOIL 6/d/0\
KS-1-2332-D PHENOLICS, TOTAL RECOVERABLE 3/ 15401
K5-1-2334-E TOTAL SOLIDS 6/1/01
KS-1-2355-E TOTAL DISSOLVED SOLIDS 6401
KS-1-2336-F SOLIDS, TOTAL SUSPENDED 4/29/02
KS-1-2337-E TOTAL SETTLEABLE SOLIDS 6/4/01
KS-1-2338-E VOLATILE SOLIDS 6/ 14/01
KS8-1-2340-E CONDUCTANCE 64701
KS-1-2341-C DISSOLVED SILICA 6/27/Q)
KS8-1-2342-C SULFIDE 372500



SOP # Title LAST REVISION
KS-[-4315-C METALS PREP 3010A 42101
K5-1-43i4-C iviETALS PREF 3020A 426101
KS-J-4315-C METALS PREP 3050A 426101
KS-I-4316-A METALS IN WIPE PREPARATION 5/1/02
KS-1-4317-A METALS IN PAINT CHIPS PREPARATION 3/11/02
KS-1-4320-F METALS BY ICP 6010 AND 200.7 4/3/02
KS-1-4321-A FURNACE METALS(Sb,Pb,As.Th,Se¢) BY METHOD 200.9 4/2/01
KS-1-4329-B MERCURY BY 7470a, 74714, 245.1, 245.5 4/26/01
KS5-1-4330-A MERCURY PREPARATION & ANALYSIS (HOT BLOCK) 7/2101
KS-I-4331-C A.A. GRAPHITE FURNACE- Sb, As, Pb, Se, & Ti 7000 3/1/01
KS-1-4340-A CATION EXCHANGE CAPACITY 01
K5-1-4341-A POTASSIUM EXCHANGE 311102
KS-0-5340-C TCLP & ZHE EXTRACTION 6/27/01
KS-0-5350-B EXTRACTION SPIKE FORTIFICATION VERIFICATION 2/1/01
KS-0-6310-B PAHs IN SOIL & WATER BY EPA 8310 3/14/02
KS-G-6311-H HERBICIDES IN SOIL & WATER BY 8i51A 3/15/01
K3S-0-6314-E PCBS [N OJLS, WIPES AND SWARS BY 8082 3725/01
KS-Q-6317-F PCBS IN WATER & SOIL BY EPA 8082 3123/01
KS-0O-6319-H PESTICIDES IN SOIL & WATER BY 8081A 3/20/01
KS$-0-6320-D EXTRACTABLE PETROLEUM HYDROCARBONS BY OA2 3/23/01
KS-0-6323-G EXTRACTABLE PETROLEUM HYDROCARBONS BY 8015M 3/23/01
KS5-0-6326-E ORGANCPHOSPHOROUS PESTICIDES BY 8141A 4/2/01
KS-0-6328-E EDB AND DBCP IN WATER AND SOIL BY METHOD 8011 3/14/01
KS§-0-6330-F BIS(2ETHYL HEXYL)PHTHALATE BY EPA 606 712101
KS-0-6331-E VOCS IN WATER, GC 601/602 315/
KS-0-6332-E VOCS IN WATER BY EPA 8021B +/2/01
KS-0-6333- GAS/BTEX IN SOIL AND WATER 8015M/8021B 472401

KS5-0-6343-C

ORGANOCHLORINE PESTAPCB IN W 608

31501



SOP#

Title

LAST REVISION

KS-Q-1204-A
KS-Q-1206-A
KS-Q-1207-A
KS-Q-1208-A
KS-Q-1209-A
KS-Q-1211-A
KS-Q-1212-A
KS-Q-1213-A
KS-Q-1214-A
KS-Q-1215-A
KS-Q-1216-A
KS-Q-1217-A

KS-Q-1218-A

REAGENT WATER QUALITY

SIGNIFICANT FIGURES AND ROUNDING RULES
VOLATILE STORAGE BLANKS

CALIBRATION OF THERMOMETERS
CALIBRATION OF BALANCES AND WEIGHTS
CALIBRATION OF PIPETS

EMPLOYEE TRAINING PROCEDURES
MONITORING OF TEMPERATURES IN THE LABORATORY
TRIP BLANK PREPARATION AND MONITORING
RESERVED

RESERVED

RESERVED

RESERVED

RESERVED

1/15/02
1716/02
/1802
1/16/02
1/18/02
1/30/02
2/27402
2/26/02
4/3/02
5/1/02
31/02
571102
5/1/02

5/1/02
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TABLE 2

SAMPLE PLAN CHECKLIST
SA-GW-01 G"';"::’"' X X X X
SAGW-02 G'“‘:;‘::"" X X x X x
SAGW.03 G'“‘:;';"“ % X X x % x
SA-GW. G"';::"" X X X ¥ X X
SAGW.4S c"‘::'::"" X x X X X
SA-GW.4b G“‘::'::"" X X X x x
SA-GW.47 C"‘:;';‘;"" X x X X x x
SA-GW.08 G""c':::"" x x X X x
SAGW.45 G";':::"" X x X x X
SACW-AD G":;""::"" X x N x X
TIVW.0 “““:I'""‘ < X x x X X X X x x
TIMW.0 “"::I"'" X x X % x X X X X X
WS M':':I' e X X x x X X X x x X
TIMW.44 “"‘:'r‘:‘l'"“ X X X x x X X x x X
TTAW.95 ”"::I'“‘ X X X x x x X X X X X
Tvowae | ¥ "'::]""‘ X X X X X X X X X X
TTMWL ”’:‘;""‘ X X x b X x x x X x
TTMW-82 ”""_":_;""‘ X % X x X x X X X X X
Trawas | M _:':“"""‘ X X X x x X X X X X
TTMW.10 ‘“":::1"" ) X x x X X x X X X
TIMW.II “":‘r’" X X X X x X X X X X
Iz ‘“"f':i" X x x x * x x X b x
TIwn “":::I'"" x x X X X X X X x x
TIMW.M ""’:':I'"" X X X x x X X x x x x
TIMW.AS “":::"“" % X X X X x X » X x
Trswrs | PRIy X x X x X x x X x
TIMW.7 ”“::I"* < x x X X X X X X x X
Toawip | Meaine v X X X X X X x x x
I '“°:“:"" X % X x x x x X X x
TIMW.28 “":’:‘."" x X X x X X X X X x
Paive | SA-BS-01
Diffwiten Bag [thrangh  5M X X X x
Sempher o5
S1SB01 S'“;:‘" X X x x
SISB0Z s""s’::"' x X X X X
SKSB0) s'“;:;"" X x X X x




TABLE 3}
SAMPLE CONTAINER TYPES, VOLUMES, AND PRESERVATION

SW.R46 Method §260 Conltod C
Water voC (Target analytes Include 3+ AGY 40 milliliter H‘::“I t" Nl 14 Days
naphihalenc and MTBE) *p
Water SVOC SW-Rdg Method 8270 -AGH 1 lirer Conltad_C Tdoys/d0 days
Waler TPH- extraciahle SW-846 Method 8015M 2AGB 1-liter Conlin d4_C Tdaysi40 days
- Cooltod_C
B W ¥ -
Water TPH- purgeahlc SW.hd6 Method 8015M 3 AG 40 milliliver HC) tophl <2 14 days
Water Anions EPA 3.0 | HOPE 1 iter Conlted_C 48 hours
SW.E46 Method 8160
Soil/Product voC {Target analytes Include 1 Glass 4 punce Cool tod_C 14 Days
naphthatene and MTBE)
Soil/Product SVOC SW-B46 Method 8170 | Glass # ounce Conltod_C 14 Days
Soil/Froduct TPH- extractable SW-A46 Method 8015M 1 Giass 8 ounce Coolted_C 14 Days
Soil/Product TPH- purgeahle SW-Bdb Method B015M 1 Gluss 4 punce Conltad_C 14 Days
Noles:
AGB Amber glass bottle
AGY .Amber plass vial

HODPE Heh densi pnl\ethylenc
MTBE Metll)l tert buty) ether

svoc Semivoiatile orsanic compounds
SWH4S SW-Bde [EP.

TPFH Tatal Petroleum Hvdrncarhons
voC Yolatile Organic Compound




TABLE §

POUDRE RIVER REMOVAL
SITE ASSESSMENT

DATA QUALITY OBJECTIVE STEFS

STEF} STEP 2 STEF ) STEP 4 STEPS STEP 6 STEP 7
Identily the lnputs Specify Tolerable Limits
State the Problem Identify the Decisions to the Decisions Deflne Study Boundaries Develop Decision Rules on Errors Optimize Sampling Design

Free product has been found in
the Cache La Poudre River
adjacent to the Azilan Center in
Fort Collins, Larimer County,
Colorado, A argeted
Brownficlds assessment (TBA)
conducted in 2001 also
idensified dissolved
conlaminants in groundwaler
and additional free product
adjacent to \he Cache La
Poudre River at the site.

Prior to designing or
implementing remedial
sirategies at the site, EPA secks
to identify source arcas and
potential pathways for mobile
NAPL reaching the Cache La
Poudre River as well as
refining the existing conceprual
site modet (CSM).

Secondary conziderations
include: evaluaring the extent
of contamination in the vicinity
of the Jandfilt,

{17 1s there an ongoing source of

mobile MAPL extending from the
sile 10 the impacted area in the
Cache La Poudre River?

{2) If mobile NAPL is extending from

the site to the Cache La Poudre
River. whal potential pathways is
1he conlaminant following.

{3} Are source arcas present at the site

and what 15 thewr approximate
extent?

Geophysical surveys, visual
observalions, passive soil gas
results, passive diffusion bag
samplers, UV Mluorescence
1es15. and fixed laboratory data
{or total petroleum
kydrocarbans (TRFHY. volaule
organic compounds (VOCs),
and semi-voialile organic
sompounds (SVOCs).

Physical and chemical dala
used 1o refing the concepiual
site model (CSM).

The laleral exient of the study
area encompasses the Azilan
Center property along the River
north o the railroad tross, south
10 Linden Streel, and east 10
Willow Sireel.  The study

b daries may be ded
beyond property boundaries
during the geophysical survey lo
delineale the extent of the
histarical landfill on site.

The vertical boundary of the
study area extends from the
ground surface 1 approximately
25 feet below the bedrock
interface,

The site Assessment (SA)
scheduie is planned for February
and March 2004,

{1A)If Coltaborative data' sugges the

presence of a preferred pathway
andfor conlamination/NAPL. then

additional invasive activity may be

considered.

{1 B} If eollaborative data does not

suggesl the presence of
conlamination/MAPL, then no
forther mvasive activitigs will be
considered.

Toterable levels ol decision error
cannot be defined unil

concentralions of sile conlaminants

can be correlated with the
Tikelihood of encountering
contamination,

Daie obtained from Lhe passive
soil gas survey, peophysical
survey, and passive diffusion bag
samplers will be used 10 oplimize
invasive achivities,

! Collaborative data might include soil gas, trenching, geophysics. passive diffusion bag sample resukis
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Z2=Wilsh
Environmental Scientists and Enoj v LLC
O

an <cobogy and envirmunent compaory

June 27, 2003

Margit Hentschel

Natural Resources Department
City of Fort Collins

PO Box 580

Fort Collins, CO 80522

Subject: Correlation of PAH Concentrations in “Product” Found in the Poudre
River and in Samples from the former Landfill and Poudre Valley Gas
Plant Site

Dear Margit:

WALSH evaluated the distribution polycyclic aromatic hydrocarbons (PAHs) found in

the “product” sample, collected on February 3, 2003 by URS Operating Services (UOS)
from the Cache la Poudre River. We compared the “fingerprint” of PAHs in the sample
from the river bed to that found in subsurface materials at the former Poudre Valley Gas

(PVG) plant site and the former City-owned landfill. The data and sources used are
attached.

Correlations of PAH Concentrations

The concentrations of PAHs in the “product” sample from the Poudre River have a
correlation with those found in the sample from the former PVG Plant Site of 0.97.

There is a high correlation of the concentrations of the PAHs in the “product” collected
from the Poudre River with those found at the former PVG plant site, (also represented in

the attached Figure 1). The “fingerprints” of the PAHs strongly suggest that the PAHs in
the *product” from the Poudre River and those found at the former PVG plant site have a

common origin, and/or were generated by a common process.

The concentrations of PAHs in the “product” sample from the Poudre River have a
correlation with those found in the sample from the former landfill of -0.21.

The negative correlation of PAH concentrations in the sample of landfill materia)
(WALSH 2001) indicate that this material is very different in composition from the
“product’” found in the Poudre River (also represented in the attached Figures 1 and 2),
and strongly suggests these materials do not have a common origin.

Discussion

The mere presence of PAHs in a soil, sediment, or other material is not demonstrative of
a connection to any particular release containing PAHs, or to any possible source, and
should not be interpreted to indicate such connections. PAHs are frequently found in

CAWINNT Texporary btesnet Files\OLKAIN ane2 7200 etter dor



Data, Figures, and Sources

{Attachment to June 26, 2003 Letter to City of Fort Collins: PAHs in “product”
found in Poudre River and two possible sources.)

CANTNHT Taxpmewry torwot FOUL ARSI THI0 et .




Figure 1

PAHS in River Product Sample and MGP Site Test Pit

Cancentrauon {vg/kg)

Figwe 2

PAHS In BTH-10 s0h)

Concentraton (upn)
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Compound
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Concentration of PAHS in

Sample FC-PS-01 in ng/kg

Correlation Scatterplot for Polynuclear
Aromatic Hydrocarbons {PAHs)
Poudre Valley Gas Plam Sample (TP-2, 11,5 vs.
Poudre River Product Sample (FC-PS-01)
FC-P5-01 = 1236E3 + 12.186 * TP-2, 11.5'

Correlation: r = 96629

|
i
-2E5 o 2ES 4ES 6ES 8ES 1E6 1.2E6

Concentration of PAHs in
Sample TP-2, 11.5' in pg/kg [ . 95% confidence




Concentration of PAH Compounds in pg/L for Sample

H1250 (Solvent Rinse Product of Sample HI208)

PAH Concentralions Scatterplot
HI250 =45449 + S0E-3 * FC-PS-01
Corelation: r = .29554
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Poudre River Removal Site Assessment

Soil Sampling Decision Logic

Perorm sheen test /

Begin advancing holiow stem auger (HSA) into 1he subsurface.
Log core and screen wilh a pholg-ionization detector/ flame
ionizalion detector (PID/FID} and perform visual inspection for non
aqueoits phase liquigs (NAPL).

Is the PID/FID reading considerably

No elevated wherr compared to background or

and UV Tesl / -

The soil sample cloes not
exhibil a moderale or heavy
sheen according the the classifications
described in Seclion 4.3 of the
Field Sampling Plan (FSP)?

Yes

|

Do not caflect a soil sample at this
locationfdepth.

do visual observations indicate
the presence of NAPL or
other sile contaminants?

Yes

)

Collect a soit sample at
No /:* 1his localicnddepth and

perform UV test.

Have 20 field soit samples
been collected during the SA andfor has a
sample from Ihe panicular source been fully
chataclerized?

Yes

l

End soil sampling program for the SA.

No——»
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